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(54) WIDE-BAND ANTENNA DEVICE USING SEMICIRCULAR RADIATION PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform miniaturization and 
to provide a lowest resonance frequency by forming an 
almost semicircular notched part at the center part of a 
semicircular conductor plate as a radiation plate. 
SOLUTION: This antenna device is composed of arcuate 
radiation plates 1 1a and 1 1b formed by cutting off 
concentric almost semicircular part smaller than the 
conductor plate from the two conductor plates (copper 
plate or the like for instance) in an almost semicircular 
shape. The two radiation plates 1 1a and 1 1b are 
respectively arranged by making the vertex parts 21a and 
21b of a circular arc face each other and a power feeding 
part 30 is provided between the vertex parts 21a and 21b. 
On the respective two radiation plates 1 1a and 11b, the 
almost semicircular notched parts 41a and 41b are provided 
concentrically to them on the center part of the circle of 
the almost semicircular shape. In the case that the radiation 
plates 1 1a and 11b are semicircular and the notched parts 
41a and 41b are semi-elliptic provided with a long axis in a 

horizontal direction, an axis W is gradually decreased or increased toward the tip of the radiation 
plates 1 1a and 1 1b. In the case of being provided with the long axis in a vertical direction, the axis 
W is gradually increased toward the tip. 
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[SUB] /hffi-C*ffi#S»«««riE< LfcJ£#«r^ 



,1la 



41a 



FIE. B 




[#*rW#<z>«B] 

ffi i mmt mzm-mvwh 5 1 o<o«*«#**m* 
[»*3S4] »*3«3<z>r^^»ia^*5v^-c, .Lis 

IBn»Hj««rlSK— **** LTEVMiiS 
W-#tt*:*U ±aa»2»it«^:±ian!BlB^«rl5^ 

[»*«5] f&#^ 3 tor v^§£fit£*5v>-c, _le 

iw*® 6 ] 1 sfci* 3 (DTis^mmiz^^ 

So 

Bo 

[»**9] m&i%8(DT^T'rmmz&^x s ±m 

tfitftlcKBS^VffiSlffartRt, -LIE^R^OLft 



[»*3Ri 11 IS*:^i oor^^SSB^v^r, 

2] 0©7y7tJ6t(:i3V>t, 
_bEfc 5 l o<DScft«ii^R^(Ot> 5 l owi)MttR«:l$ 

&mmcm^xM&isfiizffivtmimx$>z>o 

±ESJ0>c#»i;i4»fc< 1 l o^)±E¥RM^M^ 

— suis&Xfi^y */V7yft^f)I^>^< £ t> l 
00 r 1ST TB -T- £^ fro 

[000 1] 

u mc*ni&. xtt¥RyaK^«SkJ*«Sr«ofer^ 
"T-^asB^Bi-r * t><^-c*>6o 

[0 0 0 2] 

[fi£*<oa«l ^^7y7t^0il^LTM, 
R. M. Taylor. , "A Brodband Omnidirectional Antenna, 
" IEEE AP-S International Symposium, 1994, pi 294. 

ic^R^#^^v^y t cr>'^^g®^^nTv^s 0 

MyMrfiTV^o — ^cQacu-y V MS2#ccD^R 
^0^^5121 a, 122 a7^MStJ&£frT*5!9, ^<£>2 
^0^^12 1 a, 12 2 a f*^* <O^R Rm<^II,k£ii 

>hfcl^«^R»<Z>»flcEl21 b,12 2 bSr, 

So r0 2O(D^l^p< ^ ht^^cDRaco]i^^(p]-r 
R5IIl^ll^^B$nT*3«9, ^m^fc^col^^^- 

[0 0 0 3] |H2teE! 1 {-^UfcT^^^B^ffi^ 
U^**«Sr^'f. :©imSS<07y7 1 t«Ili, ^R 
f(0^12a, 12b^fx.-CV^ 0 1^12 
a, 1 2b^^RRiOH^5^(R]t5j;9gat 
$tt-CV^So W«:^2o^i^l2a, 12b 
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[0004] ms «h 2 icttc bfcr ^SfiOVSWR^ 

#C*h&12a, 12b^nW^§r^rr=6cm 
^LT#bnfc 0 VSWR<2.0^^-5TRS^F^600MHz^ 

^O-e, *:<D1S & % (1/8) A a*¥#r <£>S££ 

Hox icKA*¥ffirt-c«iiSiRjtt-e«>?). ft*. 1^2^ 

[0 0 0 5] 

fc> $ tifzMWn r i/*r -J-JW-a* _br 2 it e> ttr v > 5 

g§Wc*5l *T fc»R¥R»Sc**«f*:k# * d5*Tffia«Ti^ 
M<t-f5o *K:ov*-ct>*l>*< £ t>^<& 

I^U fBS®-Ct>««2rX2r. «^(1/4)^X(1/ 
[0 0 0 6] ^CD^Ogfftte. rcD<£ o JfcfBS&fllft 

«SSft*>»&*tS r yTtgt^l«t5 r £ £ S to k 

[0 0 0 7] 

fc*r»«fcbTV** 0 r<&#9^#tt&W^SJfclt«£: 
atft*ffijc. *eDRaBjKfc#ftbT¥ffi»f*^&R 
it, %<z>BWTKj&&%in&k U _bE*Kt<on^»&« 

7£cOt> 9 lo ^tib^MfeoRlM^ 

[0 0 0 8] ±E*R«Jk«tR^P3»9lO**»^, 
U »*K3fi<tt:»«bTt>J;v\ > ~<Dmw<n%$2<nm 

OS 2 oS^lc J; S T y r RIMt 
#Ir1U n««^Eflft¥ffi**»K*RH -blBRSR 



R»afc*r*ri-afc3 l oo¥R»«^R*±iBR1»*i 

[0 0 0 9] *1t±&&2<Dm>Ms<DTl'^'&m\Z&^ 

Tt><tv\ r <D&W (om i ^t/m 2 com^^ J;67yr 

mwLm&&mn boo, b^t>vswR^$rac#-r^ 

[0 0 10] 

h i ic^bfc^Vjtf— A4ryft© i ocojJctt^ 

*T*>*¥R»*«***:, mmk bT^ffli-$¥ffi^ 

i-^^-y /u^rx^^-icov>T^-rt^ft-t-^o IP 

«1 1 £^cDR3&Tft£2 l*Sifr&5 0 kifr&ttfaTZX 
0 icSatlcgEB U ^R^^ctt^l 2coR3IITI^: < ?:^ 

4 £>aHfci&& 5 0 l*Sfctt« 1 2 <Dm9i&Ml£ U fi£oT 
[0011] (a) £fcJtt&l 2 3££;»X<5 5GHz ^SS^Sc 

o \^nmm& 1 2 oR^ic?&ofc^««wc 

fc 0 fipib. R3Dl»tt««^«*^*<*4-brv^r 
[0 0 12] (b) H4 1C*3V>-C. ^WMJikMfcl 2<D1& 

Rt>^*r— jR^+BRtaSb, ^^SiMciilSS 
•** l &t^S 2 1 , L 2 o^/hKfti: J; 6 VSWR4# 

te—oj^w^^o 3 oo^ico^ra)^ bfc 0 

(1) L 1 =L 2 =75mm (gP^^RcO#^) 

(2) Ll=75mm, L 2 -50mm (Bpt>Ll>;L2) 

(3) Ll=40mm. L2=75mm (gp*>LK;L2) 

^tl h 3 OO^i^COVSWRCD^J^^^Igl 5 B 5 

[0 0 13] »W(a) ^tt*Sr?IJ«b. ^R^«*t5^> 
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|j:J:ix«, ¥R»*W«oEMfc«r¥R* HMtR^vvTH 

[0014] sb i mrnrn 

*l£>o attikit«iia > lib ^^tt^n-etMMURT? 

fc<fcV\> ^(D2$C<Dtmmia s lib r±*ft«XO>Rail 

OM^i«21a , 21b 3&5»fRjbTEBStt. ^ (DIM 

a , 21b WU^J&««5 3 OdSKJtbJx^o 2#tf>«cl*ffill 

a , lib tcfi^ix^tt, *©^H»Ron<o*it?«ii:-t 

.nfefc^«^l5l3f^R»tt<0«!9^t»41a . 41b # 
H»b*t« 0 ttltSlla , lib a^RATC. i*o«9* 
#S$41a , 41b faiz&to&tt&^tiim 

co^g*. ®£t«iia . lib ©3fe«8^rRj^o-c«wd5»r»: 

4ia , 4ib &mtfz>zb\z£v^ ztibowvxzmc 

[0 0 15] H7 75SB9ttBl4 0||liliWor>7 !, ^-36 
f&Xfts [^tt^-^/W3 lSrifeWSiib ot^iOx ic 

6 0 H 9 0>4f|jft-Ctt« |&i^i:TO2i3 3 

Srffll^*. Wfltoif^fcifc, #&mf2 2otf>£fc£tjglla 
. lib <Z>W^flJ21a , 21b Hfl-CfTPo 

[0016] ror^^B^ttteSrA^-sfc^co 

coHffiHSr^U Hi if43t*«cJ:*>«^S*x^:VSWR# 

te£r^-r 0 ryTtgtiutii, smsiia , lib co 

^^^tU^^a=75mniCO^R. ^0«9^:t^41a , 

4ib co^d5^rtv-etb»st«iia , nb v>*imtm<te> 

¥&b=55mm<D¥F)bl,fZ 0 ^ot, «ttt«lla . lib 
<O^n^cO«W«W=20nmi"Cfc5 o lib 

CO|^«>$r— >OW3 1 co^^^t^^^C^t^Ella coH^3521 
a ^&*fl:«:t>5-*C9»c#t«llb fcttRLfc. » 
&*LfcvswR«M4«rg| 3 ^^b^aS5«9co»tttit«-r5 

600MHz J; OS5V^JfiScflHgE-ettVSWR*S|5l3t 2d^H 



[0017IS2 !£ft«| 

hi 2i^^<D^2o^iife^ffi^-riii-cfof9, 

tt. HlOtt*«fcra«*Jlliff*R?g<?!>««SrL^:2tt 

co^^^^tL^noRmoii^T/^^^s^jc^ 
^KWL^!:Pj«*Rattjkit«*r<effl-r5 0 -r*t> 

—Jj(DM<D^\s* > Mi, «tf*R»©»ttSrb«P 
*«^5«*)^#(f|5dSKJt&^2ttOjat«lll a,l 
12a^ R3E<DlI^21a t ^OH^^riSS ^tl^tHD 

b,122btfS, ^cO^^COlS^^ii-S^tt^ttcO 

ZtkMmi 1 a, 112 a&lfl21 b, 12 2 btf>R3fflCD 
II^21a % 21b tmfa-tZJ: plClBf^n, r.<D2m 
<D3LU*^h<Dm&&21a , 21b ^^^^^^60 
^J-C«. ^m^fc^^RW^— ^3 1 $:^V> > 
16^—^3 lco^^^^r^^lll a, 112 a©S 
^3521a {cS^b, ^&Wfl:SrJjcit«12 1 b t 12 2 b O 

n^gP2ib icg§3Kurv>s« f^tt^— 

^3 l<^ft*>0^spfi i 2»'t<D<fiSrffiV^rt 1 b"C* 

[0018] -coxjteffif&iz&^^xhs mnc^L,tc 

^3HH«3 

hi 3 3 onMi^titfc 1? , m 

ryftgt^, «ff*R»tt^a«»*(«Ed»€>*0 

^co^R^(DRco^^a^^^¥R^cD^i9^#^ 

on^^ifis ltei ^ tis w 5 0 t*m 

J*lt«l lcoH^2 1 &&m&b 

0 b\azmm&n*—7/w*>bmt*bftgtmft 

il$Hfcl^lfi^-^/W3 1 M£9*6m£*b5o rftfr 
"b, l^tt<5r-^/W3 1 tt, ^i^W5¥Ii#i«5 0 



-4- 



[0 0 19] mi 5^9^#S4 1C0^ 

dWl £*&m;&£ia£<igW2 Sr^fb^^rX, W1=W 

2,W1>;W2,WK;W2 <£>^S*tCOV ^"C$J^£fTofc 0 

«JO^#^^RtclS^^<-c^fiv^v^«*^# 

[0 0 2 0] 

»*hRlll i:Rffl^lIjftt*^j»«:-&**SV>lcii[ 
■Tft*>t>, l5tf*R*0»R*rU**»^9l!J*#« 

4 ld«Wte>ttfe2ttO»lt«lll , 112 d*, 

u^^hcoil^2 l^t^<bt¥®»ft*K5 0£ 

[0 0 2 1] HI 3RlM 5te^Lfc»3 2W#4CD|g 

1 lXttlll . 112 <Dg^^ift^TO^*K5 0 

tin % 112 ) as-tjverL, ssi. ^2 

[0 0 2 2] fg 5 
^ 1 6 li^^O® 5 (O^Ml^/fti-Cfe ?) , TV 

ft. Hi 3(DHJS^^^feco^)t)^:#^4 lrtte^R 

t ft z> mvwmtm^z s fe i-r w t> -o *> 

6 e -Tft^^s «ff*Ra»tt^#«cS*»fe*0*o* 
R»«<oR<o*^»^«lS^RJgtto«ID^#»4 Id* 
RttfeftfcfttoiUflRl l<ir, roScJltSl KDRmo 

«l 10]g^^¥9i^fi5 0 £coRm-Rttk*bfc 
i&m^2 l *c5pffi»flc«fitR5 OlcRrtfe*tfcJlii^:*rii 

i £>#J9;K£gfl4 l rtictt^r^^y #*-/i'6 i a*E 



n+fomftttvmmitttSLs o<o-Rm?:%m£tixmt 

[0 0 2 3] iOHMi-CH:, Hi 3fc^Lfc*K6tf> 
[0 0 24] 16 

HI 7J4**«ofB6oSIMl«ll8«r»aia^J:?>^"*-H 
Xh V > H l 8 RtfH l 9 W:-e<ovswR#tt<^«^e** 
7^1% HI Hi 6cd^ 

R^<z>^2cogclt|giib ^tn^^/Hryft 

fiiu > t^wvtmtmib zffix.. z<D2$c<Dmtm 

11a , lib &*tl?tl<DWm<DmJ&M21a % 21b 

^Ci: bT^fR3bTSa$ttSo rh&IMA21a . 21b 

^^«|S4 1 W7^*y A' 6 1 3^ERdtt^ ^r^> 
tt^r-^A3 1 (D*'L^«C^»dttRlla OW^«21a 

ggE^^ ^&#flcr±»it«iib^»«stts 0 ^r>- 

^/tK— A 6 1— CD^m^^cAt^lla ^bTfTfc>tb 

[0 0 2 5] ftfcWSlla %*<Dftm&¥&Si = 

75mm(D^R, ^J«9^C^^4 1 (?5»tt3&SSfeW«lla CO^Jg 
fclB^ipab =55mmcO^R, Sc#t«lla C0*iW^w= 

i^tt»«:280MHz£jfc£J: Ji^ltr, :oryft 

1 ,5.^00 —2GHz^O^H^:H 1 91-^ 

-To cttbcoHfi, ««o«««^^^r— Ads»ft5^T 

[0 0 2 6] 1118^^, ^&OTSWR^OV>T^. ffi 
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a»5 0 out. Hi9d»6, yr^/jK-^eita 

fyi&AstcZ. t -C280MHz-C fc#fiL-CV>5 Z t &t>t>*Z> c 

[0 0 2 7] 1212 O7irM0 2 2 tt-ttt-PixH 1 6 IC^L 

•^*L, 200^7^^/^-/1/6 1 1 . 612 , 2 
OCD-^y */vryft6 2 1, 6 2 2 Jfct/fifitSSISf* 

[0 0 2 8] m 2 O£fcJ3:0 2 1 M^bfct 5 t£jfctt& 
UT*5Jt«> §£>fc#*«ffcaSWf&£ft£o SI 2 

2 ^-tigfii^ffc^ y a- 6 3 <d& o *j£»«r ^ 

* £ ¥H SMfr* y #-/vr £ V {£ < K3t-f S C t 

\zxr>, T^-rmw* *Mit^~r \c mi&$mm & i& & 

«r3*o#3at«-ew:^* < £ t> 1 o<z>f3:f£¥R?&Sfclt« 

[0 0 2 9] H2 3ttro>55W<^IB7mfi»fl8Sr^i-|g 

7>^^ete{5J3f¥R^O^#:;&£, *<DWMm&\Z 
ffRtftSJ:5l-R1S«i--liI*t^«3ft<z>^«l 3 
a *R»©*#«-e«* ShfctUW 1 2bi*rt 
LT^5 0 :tl^Mtl3a, 12b|j:WIIOx 
£**U ^O^jh^ftORMO®^ 2 la, 2 1b 

tmfa-fzxsfcmmztiZo ^nh<omAU2 1 a, 
[o o 3 o] m2<DT>'7"-r^mz3oi<^xfc, 20^ 

ROW Ox *5«j»i:ftS*ifiORSiJi"-lH]#v^« 

3tcofti+«i3a, 1 3 basRtt&n, 2o<o^nmm 

#0)R3ia<0lH*2 1 a, 2 1b^g*ffplLTgEi$n 



So o*9^R^«oKI*)ZZ3&5RSr»«-rSJ:5fc-- 
[003 1] roj;5^ looryrtSf^t 

5 2ocD^S^>9*>> 0 2 3\C^-r± ? \Z.—jj<D$frJH 
*SrRffittlC-|Hl*t LTfS#t4fc#t& 1 3 a £ LTt> J: 

v^L, i24 ic^i-J: 9 t-W*ojfelt«SrRfSiR(c— m 

bTScM^ 1 3 a , 1 3 b £ LTfcJ:^,, vvftt 
t>, ^ftLfcjfcfett^l 3 a (0 2 3) Xtel 3 a, 13 
b (0 2 4) <Dmftfamt%ittW£&tel,Xb. Lft< 

■C m^-T S J; 5 vswR«rttiii * t ft a 5 v % tt ft v \ 

[0 0 3 2] 0 2 3. 2 4 CQ|£&£#|-m. RfS<£t£— [nl 
*t ZtlfcWtMfc 13a (H 2 4 -Ctt 1 3 b t>) Oj^^ 
ftowmtSV^^Lftv^J; r^xbW^/hWPB 

1 0&mtbtlX\t*2> o *^:Rta«ftttlt«l 3 a«7>*iC> 
HOx £WBil 0^*i:^tt«d^ £fcM#El 3 
aO^iSOx i:ttfa«B:«d5»*Ll\ £fc02 4"C 
JS, ®C#t« 13a, 13b tfS^frrS Pf^Ox <t bom 

tSl3a, 13b te-^ojg^is-e, 

UV\ #c*hR 13a Xfi 13b fc#1-*»tt^:|fcWtR1B 

#<d*46>1\ *&RflMfc-ct>J:<, o^fljaffRflMfc-c 

[0 0 3 3] Z<D£5\ZWffift<Dmffifc&mtmt LT 

^Bv^*^^tt:«br. ^ft< loo#c£tiS^o£ 

#i-s«*S3&5^^^tt:«ur^^i/3-e-r^^— 

<bd5-C#S 0 02 5, 02 6*5^0 

2 7fi0 2 4{^UfcT^^^fi{C^-rS^mcofca?) 

o^^^^ur$?5o 02 5 <Dffif&xtem$&tr— ?>v 

3 l^r^cM^l 3 bOH^C§:3lS^^*|Ox Cfjoti 

3 bwnonafcfiotEittts. ^^0 

2 7 0^&-m^mOfc#{£W2i8|3 3^r^V\ f^^C 

tt^ 13a, 13 b KfcigEBi-So v^'rnco^i^^^m 

^2o0^fclt^l3a, 12b (Xli 1 3 a , 13 b) 
CDJI^ 2 1 a , 2 1 b£rj&®/k£ VX*:tit>mxft 
bo 

^IiOT2 3, 2 4, 2 5ft ¥<DmMM\£&\<^X, 
MMfcl 2 b, Xtel 3 bSrKJt*ft*>5lC 0 1 3 £ 
ra«t^ffi»ft:«J;?)ft*«l«5 OdSK^fett, 

31412 Sco^irP^-Cfot), ttK^R***©*** 
Sr, M^R^RaoiH^Srjfiaif^JSOx ^Rfgfco^^ 

tt^Wr^ftSJ;5t-R^jRM^$ttT*5t>, 

J«R1 3 0R3!ll<OlRjR»2 lirjfiSSb, rtLSril««ffB 
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[oo3 4] ^<Dm&mifcmMte¥ffimfcM&5 oizx 

(02 3-2 7) C0#^-e^, IPJ«<0J£#««H4Sr* 
91 b * g, r ft Sr I £ » * £ £ £ # rJ flg t * 

[0 0 3 5] -t-giWKD&m&Vkfrft Z>tc#)\C 

nWt&n-otCo 02 9 A, 29B, 2 9Cf^O|ltl: 

«13 te0 2 9 D-C^-T^S r =75mmO^R?^^CO^ 
SSr. ¥RRm^lIjS£ifiS*'fr*Ox ^Ift^'r^E 
@500mmORe^— [Hl^# bfc t>£>£JS V^TVn3 0 £fc 
¥M^^K5 O^300mmX300miD. JP£ 0.2mm co^^^r 

Pa: 5 1 tCilLfc^«^— ^3 l^^«9tT^TV>^ 0 
imtt^-^3 10^«*fiMSl 3 coil^ 2 1 

icssRstt ®29c) . ftBtmrnzw-mmfttimsQ 

[00 3 6] i30 iCtaHf^d X *) Wfe btf:VSWR#M££r 
1fi£9 Vh£ft<6£#o-C^£ 0 EP^VSWR#t£te0 3 K 

^rtt^ofcoj: y&W£tiT^z> 0 ~(D±y\cmim 

[0037] 023 — 28 (D|HS«-ett^ SctttR 13(i 
iER1^<^^£^bfc^ «nf»tt^*UTfcJ: 
v\ El 2 8{^^*r<t 5^-€r^>^f Rco2oco^^^.L^O 
x £filAtc£;fc>**l|L2fc, ^OttL2^l£^i-S$ftLl^ 
U ^3o^ 

(a) L1=L2=50 (Hfti) 

(b) Ll=33mm, L2=60mm (gp^Ll>;L2<£Mf Rfg) 

(c) Ll=60mm, L2=33mm (fiP^LK;L20ffiRf^) 

tco^T$J^bfcVSWR$M££:0 3 1 <p<DmB3 1 A, ± 

m3 i b, ^b^3 i c^ti^tiTF-r* mfabwbfr 

*<fc 5 fc, RttttiWfchK 1 3 5rttRmt3:ftx.Tt>vswR# 
L1/L2 #*&0. 5—1. 5 CO«ffl-eR1S^»t-C^<, tffRIS 



Wl:t)Sti^5U **ttRl 3 a, 13bCOV^tL 
[0038] 023-28 <DmSt9i^^ Sfclt« 

r^m-iu^ uriw»asi*«aHiirt- £<fc 5 
coRffi^— m^spi^-cei 3 2 i^~rx o 

ttcDH^D^^Smm (Jg^Stt* W«WO»R| d = 1 ■ 
m) CO^-irD- 6mm(RgN] d =37mm) (O^^i^oV^TS'J 
36 bfcVSWR43M££:0 3 3 tc^ U 3 3 A t te^fc 3 3 

Bxzti^tim-ro z<D^h7is^-rmwi<Dfcftmm 

^n^fcH3<ott*ft«Jcjt^rvswR#tt«:«*LT 

[0 0 3 9] 13 2^*5V>Td= 0 £ U £fc*M£ 1 3 <D 

tl^nm 3 4 cDfifc&l 3 4 A t 3 4 B \Cjjk~f 0 w£>0 
*bTt>bft<TfcVSWR«tt^r4ISt/^^»frT, « 

^ 9 

li x 02 8^SI*W^*5*tSR««i:*n^4k«Sl 3 
id, « t tfH 1 3 Lfc i: 9 *f 4 1 *M 

y3j?^»flcE (03 6D#^) ^R<OR3ROII^ 
tt&l 4 t bTl>£o t) wCOSfcH^l 4fi N 02 8 

\ctt: L,fz$mte 1 3 (DTmmu (¥Rm) ©tTi^a 

2 1 5 0 (fiPfe-hffll) 

«y^»tt«rut*5 5, 028 tmmz^&mifoi 

4(ORa<DftTlSA»2 1 (-jaSbT^F®#fr^«5 0 

[004 0] JfeN-S 1 4 <D1MAU 2 1 b, ¥ 

<D* t bm<fct±mt& i 4 ^^m^c 2 1 ics§«s*vr*5 

£ 0 rco < t5i-Sdt«i-§] , 9^:#§P4 lS:RJt5Ct 
ffl^^S<o*v^R»»fl«Srnia«^#v^»7 
L < HSR 8 HJfiJ^fiJcitiR LT^^- ^S&^«r35^S 
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(mm&i&x) mcmb^ mx.&*ftmttte¥tvx 

[00 4 1] Z(DT>^+mm<D&ffe&fefr£>Z>fc*b\£ 
H^^tTofCo m3 6 A, 3 6B, 3 6 CKlte^CO^gfc 

"r-rmWt L-XtkMm 1 4 fcfc, l =75mm<0¥R»*fc 

£354 1 £RIJfc3*fWRSr, ¥RR3ttolIjS2 1 

t>C9£rffl^T^£ 0 3; fc¥®^#ifel£ 5 0 r±300mmX 300 
mm. »$0.2™O«R«r/liV\fc o fe«f*¥®ilM«&K 5 
O^^^i-^U/cMil^S l^iib^m^— ^ 
3 1 l-i t)tT^>tVTV^ 0 |^«!>5r— ^3 

mttm®. 5 o {cmmztix 

[0 0 4 2] ^ibfrfcVSWR^te ffl 3 7 A) ijUt)^ 
£354 1 £j#fcftl^IE|2 9 A— 2 9 01^7^ tg 

BcDVSWR#te (B3 0) btt&TZb* mtrnzw *) X 

zm4 i*&vxhfcmmm*$t&mtmmx3bz>zh 

5 fcSdttKKIB t>4c#ffl4 l SrR^S n |c J: 19 , 

[0043] wwu^tS4 KDmm&mtzit, 

WR^CDgg^$rg|3 7 B{C^-r o rOiUd^bVSWR^2^-C 

fF***tS»-&». ^)Wta54 1 f^ffiflBDSffl^-e 5 0 

*5tt5#^Jtr2/rl ^i~<lr ^Jr2/rl=0. 7^fe «9 , 

0>:#«4 1 Wnr^m^i^ 

** £ fc a Rfttc-[ei#^ L,r r» y #>*te»at« 1 4 £ 



tS4 ici^y^;v7y7 i t6 2^i^n5o ^y 

2(oi«^^i¥ffi?MS5 0 £ tarns: 

:/A-3 1 W:5pffiSWt*K5 0^/&£*ufcHil?C 

5 1 SriiStu Ptt^-^3 l o^«L4F#MtttltM^ 

1 4(DE;Stt2 1 fcS8K£*U 

itfiSO mjftR* ttr , SfctttK 1 4 <DH^9S 2 1 

tt¥S^M5 0 fc<fcWfc»«S*b*o -^y# 

r<osaiS^ffi-eri:@3 s^b^fiijioTv^^^ 

2 (oryfti tt^ y ^/Muss^r ^^*&&**b 

b L>xm3 &<nm*)tK%U4 l *©7^ 
£K £9. 7yft^ffbtSri:4<t 

[0 0 4 4] #CiC, r07yftgf^^fe5 
fc^^Hi^^rtTo/Co i3 9 A, 3 9B, 3 9 C\±*:<D 

^r^tv^^b, B3 9D^i*tt«l 4<DMMm&?F 
-To H4 0^J:tfH4 ltctt^RliiiOjHfib^iVSWRW 
ttSr^-f. H4 lttB4 0lctett*«tt<oflR 

*»« o—i GHz ^r. «IW^^:br^bfct>^-e*> 
i-*o7yTtoi^f-^"Cfe5 0 Jklt«i4 

55mm(D^RC0^>9^:t^4 1 SrR»tfe*f«R*. ^RP3 
a<Z?lHjS2 1 *ifi5*^j»*«:i|»^'f-Se«50iDiD<ORa 
(C— [hJ## LtM^So 12(07^^*^^ U-C 

6 2£ri2J9£CtaS4 1 {CRgb, ^y^/WTV-^^CO— 
^^Sfctt^l 4^!)^4 1 ^R^)H^2 1 Id 
mWtL>X\,^Z> 0 *fc^PBB»ff«S5 Ofi300mmX 300mm. 
J|C$0.2mm <0«««rfflV^ 0 ««r*¥iffi#frilHK 5 0 <D 

^ fomz&nritnmKs 1 tciibfc^«>5r-^/w3 1 
«i 4wm»2 i tcs^^n, n-&mm*Ymmftt& 

«5 o^SSittSixxv^So B4 0 j:)K9 9llkffiloXlttS 
m-Cfe^IU3 7 At^rlt^-r^i:, ^0t)^:^^4l^^ 

t^TV^^Cl^^^>^ 0 @4 1 £9 — y %/VT> 

2 £*a&A/fc r iri-ct t) 280MHz 
r<b^^o IO«JtMd^7yrt^t©^^ $ 

[0 0 4 5] 114 2. 4 3W4 4|j;tMtl*10|| 

mmm^mm^^o ^h<omx\mM9n 4<om 



^!)^ryft6 2 1,6 2 2, 20(0^7^; 

^6 11,61 2Rim&L&ffi*ytf— A? 6 3&m 

V\ ^cO04 2, 4 3^**^*1^2 OCOjfctt^i 

[0046] 0 4 2, 43 V±X 0 tCi&ttS 1 4 CO 

ffighr/#— ;W6 3cO£5l£j£^«T^*?-£:ffll\ Z 
w*S»««Sr, #c£t&l 4 <fc 5 4S*R*»*/^ 

[0 0 4 7] 

•rmm* tc \*mi&&mm cots v > r ^T+mm. * mm. 

[0 0 4 8] ^(D^O®2<Da^(C<ttt^ 

la^tt^r k\z£*), '&&<Dy>7 L -rktt%ii,X'i^m 

inn «*or^^sfi«*^-r««ia 0 

[H 2] Baior^^itii<ofBSfkufc«j*«Sr^-f- 

[0 3 ] B2 IC/Ttr ^^"^-SSiltDVSWRWttSr^i-H. 
[®4] r<o^tos»^/j:5#«f^ofcrv^<o 

[ia 5] Anm4<Dm&-efffi£tift&mm±<DGm& 

[B6] :^^^Si»^^tMio 

ih 7] ei 6 i^tts^mco i ^i^^ta 



[B 8] EI6^*5*t$jf&S^>ffi<o^JgSr^-rElo 
[El 9] El6{c*3*t^ji^SoH(cfltLO^IB^i-ISo 

[EI10] A(^H^ffiV^cEl6C9r^X^©C0IE® 

0, Btt¥B5BU CfiffilffiHo 
[ill] $J^£;ftfcvswR4^£^-rE]o 
[Ell 2] rco^cogS2^^£^#m0o 

[eh 3] z<Dftw<Dm3mi&M&7F't£mm 0 

[Ell 4] Ell 3 COT ^X^gOVSWR^^r^-TElo 

[Ell 5] rojgWO*4H16«S:^i-««BI 0 

[eii 6] r<^»w^fR5iij(s«s:^"r«aia. 
[Eii 7] z&mmnf&Gmmm&^TmLmo 

[El l 8 ] El 1 7 cor ^^^^gCOVSWR^^^-TElo 

[Ell 9] Ell 8^*5ltSffi«ft««l£*H, 

[EI 2 0 ] EI 1 6 (c^ LTtH^co^^J^r^i-Elo 

[El 2 1] Ell 6«c^bfc^ll6«o*feo3e*«Sr^"r 
EL 

[122] El 1 6 Id^ LfcllJS^coHUifteco^^^ 

[02 3] rcO|§^CO»6^t6^fficOW^-r»»0o 

[EI 2 4] ro^<D^6 3lliS^fficotecoW^"t-^ 
Elo 

[02 5] r <D&W tc&tf Z&n<Dfr&<DMf£W £r^T 
[0 2 6] r^KtcfcMtS^licofci?)Ote^>«^J^ 

^-r^m0o 

[0 2 7] rcO^(Cjo^^J^m<Ofc*COMiCf&CO^ 
[02 8] r<O^<O^7|^Jg^^-r^m0o 

[029] An^(D^m<Dm 7 mi&MM<Dmm^^^ 

[03 0] 0 2 9 A — 2 9 DC0T>^"^§£@<0$yj££;ft/ 

[031] 02 8ui*5v^«fRfli<ottssrae{bS-e-fc» 

<^CO VSWR$SH£ & Tjk-T 0 O 

[032] ffimcm*ntc¥WMimte<Dmi%<Dmm& 

[0 3 3] ^R*Jkit«(oniRaSraE^rW«WIH«:aS 

[034] ¥Btemt&<Dffif&&mf&mzmm \*itw& 

k ftffi L ft co VSWR^te E) 0 
[0 3 5] 0 3 5^rcOB^<0^8^^^-T^ffi 

0o 

[03 6] A ^ r <Dftm<Dm 8 ^Jfe^fgcO^lifctC/B V >7t 
T^^gCOjE®0, BJ2¥®0> Cfi*OO®0> D 

teSctt&i 4<ommm 0 

[0 3 7] Ate0 3 6 A— 3 6D07yftgt<^i^ 

p^ft^vswR £ co ?:/Ttio 
[03 8] £ca»Wo#9iQ6«JI&^i-»«Bo 
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-Lias i Rxtm 2 imm<D±mm&i$& : tti : eti&9 l & 

^l«clt«<h^^-^^U -bi2fg 1 WJtifo k ± 

■So 

[flf#3t8] f5(^R^0^^5R^i^te$ 
Bo 

f2^R^^^^^^^-ifi:^^:> ±i2#^&GD¥ 
R^^^[R]Lfcl!Il«^^-r^t>9 loco^ttSi:. 

im&m 1 1 ] i o <dt ^^sm^^r, 

2] f»*^l o (oryrtSICis^t, 
±mh b l ocD«ctt«fi^R^<o^ 9 1 oo^frS^ti 

[flfcftJRl 3] »**9*fcttl OCDT^^gK 

[ss*^i 4] 3 <dt i/'T-r^m^&^x , 



[00 0 1] 
[0 0 0 2] 

immiomm m^<om^mr^^<Dmk\.xxm, 

R. M. Taylor. , "A Brodband Omnidirectional Antenna, 
n IEEE AP-S International Symposium, 1994, pi 294. 

[z¥wi&m»tii&m^itT^Tmm&&£frx^z>o 

V* V'hSrita.'O^p — is M22#CO^R 

»^SM«R12 lftl 12 2<l ^e>fll*SttTfeD. Cco2fe<30 

Ox Srav^n— d»o:§:v^cSMfc£fr&<fc 
«K:¥R«oWfl*12 lb , 12 2b #^^>*RR5!E^1S 

[0 0 0 3] g|2teg] 1 {CTjkVtzTl/T'-rmW&ffiWfrik 

i.tzmf&w&^'to z<Dffim%icoT >"T-rmwn, ^r 

a, 1 2bfi^<50^RR3BloiI^ s *f[Rj-t"SJ;5iBtt 

£*V0^3 0 ^mifP^wC0 2oC0^^1 2 a, 12b 
©«AII«CRtt 6>*l, 2 b^g^nfcl^tt^ 

[0 0 04] B 3 I2H 2 Kij* LfcT >-^^gCOVSWR^ 
tttMfo 12a, 12b CD^R^JR^^ r * r =6cid 

br#e>nfc 0 vswr<2.o kftZT^mzmimzkte 

<^T\ *:<D$$ ^^(1/8) X &¥®lt k LT&Xft 

ox i^ac^i 3&^Fffirt-c«iJBrfttt"x?*> •? . fife^s g)2(or 
^^K«o^4^ttTl^i6»^e>^<oiaiS2fflF^ 

[0 0 0 5] 
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*S»S©l/8 »*g£o¥«&#o¥R«»f*raS:i& 
3?£U ffiM,mXi>MmrX2r, t^(l/4)AX(l/ 

jt^ u x r ^ -rmm a* t-r zxM&$>otz 0 

[0 0 0 6] r«(0@^H r<D«fc 5^»SSr«a: 
[0 0 0 7] 

H^ftffii^ %<Dwmmj£kMfavx¥m&i£i®&.&wi 

[0 0 0 8] JiE*R*»l*«O^R««J!}**»lJi; 
jftlcJ^T^-rtHlW:, SWH£<£: LT<D^R7#CDSjJ# 
«1r)U RfS*l£HA*¥ffi*fm*SrRtt* -LIBRM 

5 loo¥R#jjMt**r±BR1Srt* 

[0 0 0 9] £ fc_hiBgS 2 <D^C7>T ^^gKl**^ 

t\ R«^»^*^pj^^«^i}£p3^ij^#»* 

^Lfc^fi, *<Z>«J94c#fi|5^R«a!i:Wc||*S 

Tt>«tv\ r <D!liolS 1 2 ©tjftlc J; $r ^ 
^-*«^J:*t«, ^R«»««lc«J?)^*Sr«fi8L2fct5 
/Xf*^R^JfcJ|t*SrRia«^^"rs^i:^J;«?, r 

ff«4*tt*r*|IJ* Loo % U^fcvswRflrtt&efc**-* - * 

[0 0 10] 



«l l 4r-toR3!IUI^2 l*s«&«5 0 fcjS»»!Rj-fSJ: 
9^iE^fflt, ¥R^#dft«l 2tf>R*f^£i&K 

4 o*ft:tfs* 5 0 ttJScttS 1 2co«Hfc*r«afiU tot 

[0 0 11] (a) StftSl 2«Sr*tb-5 5GHz COflSj^S 
^£5fc¥R»tt»Ki 2 0R^(C^o^»«««i- 

fee whs R3ft«tt««dsjk*t(c*:ft<*#urv^sr 

[0 0 12] (b) H4|CJ8V^ ¥R»»ltttl 2 0>« 

Rfc^fcTHRfc«Rfc«J£U -toS^lcES* 

1 -Rtf^S 2 ^IL^ L 2 <0^BB«fc <fc 5VSWR4Stt 

(1) L 1 =L 2 =75mm (IP*>^RO#^) 

(2) L 1 =75mm, L 2 =50mm (Wt>L x >;L z ) 

(3) L^Omm, L 2 =75mm (fiP^L^jLa) 

wtL^ 3 OCO^-a*(DVSWRO^I^^m^T^I 5 B 5 

[0 0 13] *Wr(a> <B«*4r*MJU ¥WMmttiL<D 
«cj;*t«. ^R»»it«o««Sr*R, ^t»Rcov>-f^ 

[0014] 1 HJS^ 
^UT^bfc^CDSmSlla, lib ^<tt)«l^^tt 

So a»jw»«iia, lib o^«ra*R-et>^*R"Ct>«t 

^21a,21b ^^jbTgBe^tt, ^(OM^21a, 21b ffi 

izfanm o&mtbtiz>o 2tfc^jfttt«iia,iib icn 



-18- 



s 



#t«lla, lib d^P3»"C % /&>o§)9^;#g|$41a,41b £5#J 

lE*filcSi^ft$i^ttWtt3tSljSlci«i)^otIft 

10015] H7 9 ted! 4 (omMmfDT is*r-rm 
«l!:43ttSI&1t(Dfc«><o*ftSfl|j««Sr^"r. 0 7co^ 

-7^3 1 &ifc|«Rllb ^Rf^CI&oTEft 
So [g| 9 te N j&m<Dfzib\CWf7 2M3 3 

£rlBi>£o i^^co^lcifc. ^mf^2oo^tt^iia, 

lib *>IB^«21a,21b|in-efT5. 

[0 0 16] ^(Or^^B^tg^rW^SfcaC)^ 

tt*^o T^ftgltttll J*tt«lla, lib <Dft 
J&&%tl?tl*^a==75ma<D*tPl. *) 13541a, 41b 
<D^^^tu^»tt«lla, lib CO^^^O^b 
=55mmO^R^ bfc 0 6£oT, ^^1 la, lib CD^Jv^ 
th (D nw = 20mnfe & 5 0 j&mtej&tt^llb (D^M* 
icftoTiBabfeRJtt^r— ^3 1 «rfflv\ r.cof^«j^r 
1 C9*^#£;&Jft;&lla <DTS^21a ^ 

WR^^H3iC^bfc«3fe«^«fttfcM:«rS^. 600M 
Hz J: 19 i«V^«*««T?WtVSTOdS«l3f 2 ^-ttt <t IP /h£ 

[0017]S2 Hlfeffil 

12, BSl<0«3l^^l^«Jcl5^R»<o^ttSrbfe2tt 
o^^^^n^noRmc)]l^t7 t ^^$r5:v>tr|| 

2a #^ RHCDlI^21a £ ^.(Dm^m^^ttl^tKD^^ 



mic ia«^n«^»«*bfe2tt(oski«Ri2 lb , i2 2b 

fill la , ll 2a &U<12 lb> 12 2b ORmcO]I^21a. 2lb& 

gP2ia. 21b4r#&li^^-t-So r ^mcofzMc 

*ffSriki**ll la . ll 2a CDH^;a521a |:8M!U fl^SJ 
#£$CJtt&12 lb> 12 2b 60lS^a521b ICSSj&LTV^o J& 

[0 0 18] £0j:5ftfl|jftK:43ivrfe, H lt^Lfc 

Hi 3f^B^O^3(D^0|i^-ri§l"Cfel9, El 

4 l *Sf!W bftfcSc!*** iu, : £>|&&M£ l l corse 
^^1 l^)]ia2l5rmtU ^FffiWflc 

coKii^^ilbr*JcJ|t«l l<o«jR»lcaBK4n, ^ 
##^Ii*W5 0{Cii$tlSo 
[0019] H 1 3 (C^-T i: p ft^O <9 ^C#|R5 4 1 cOT^tfc 

*¥R»*t«fcra^n^R««-eiift<. ^ffiR^u 

W 1 >;W 2 , W 1 <;W 2 C0^^(COV>T§iJ^^fTofc 0 EI 1 4 
^0 ^ ^ ^ <DW&(Djjfc 1. 5GHz^t-*5 5VSWR^I^i|V^ 

#»tt^*Hlc|Rfeft<-ct>Av>4:v^»*^»foix 
fc 0 *fcl.5GHz35#^cjo^t^vswR^tco^v^l^ > ^}i9^:# 

[0 0 2 0] ^4^Jg^J 

Hi 5Ji*»W^IB40*lfi»llBft*-rBl^fc"3. Hi 

3 <nmmmiz&^xh 5 1 o<o^3n«»cst«ii 2 

St®ll x ^R5fflco7l^;^4 1 ^^--a:$^:SvMcii:3^U 
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tmv bfift 2 tit&mtmi^ n 2 *k ft-m<om&2 

p< > h (Dm&U 2 1 £r#&1l^ £ b¥ffi»#*R 5 0 t <D 
[0 0 2 1] Hi 3RXfl 5[C^lsftm3RX$m4<Dm 

bimm\mi&i$fiz>o ^<Dtz#>. mtm* (2&*t«i 
ixmi^ n 2 ) &*ti?ti y mi, 9S2<Dnm&Wi\z 

o\cr>-7~tfa$:ft\x-, f»otmmc^}y)x^UA i& 

[0 0 2 2] ff5%*ff| 

W\ B 1 3 0**«oftjHfiw9D*t»4 1 rtl^H 

W^«*53ft»brR|ttSlxS5p®*ff*«5 0 t. Mem 
«i ioH«^¥®f^ii5 o fcoMi^ttkJxfc 

VX1&WtZ>mn'r-7;V3 i XtcttttKl 

(Otf^fftt^BoWfletflSS OOMiS^^il^tLT^ 
CI 1©1BA«HcS»S*u »S*#tt¥iB*«ttl«5 
0fctt«3*tS Q y tz/?*; ;U6 1 ttikitsi 1 

MCI IfcfrLTfrfcixSo 
[0 0 2 3] rtOlJMSTIi, Hi 3l^bfc*i&<D 

y «r t § ^ 7 y ^ y ^6 itc 



A-6 l <D#S«JftSkSrSfelt« 1 1 o#«S«»J: 9 t>ffi 

SiHRgfeSrTff 5 r t So 
[0 0 24] ^6 Hffiffll 

HI 7Wt*»W«>«r6<©|616«JB«rl*«HtcJ:0^i-H 
-C*> 0 , H 1 8 H 1 9 I** WSWR4^<D«je«**r 
^*r o Hi 7^tr<D7yft8f^ HI 6 co 

«m*5v^*tR 5 o (Dixt> *) \z.m 2 <&«e*«i t mm^ 
ci la , t^Rvtmtmih &mx., ~<D2 ^o^ttc 

11a, lib ^^tl^ttORSEOII^^la^lb dMi&tt^fc 
bT*J-ftbTKB£*b5o m^^m^21a,21b iC. m 
«^-^3 1 *$8«SH5. «C*«Rlla (DtyVX^U 
4 ll^7y^/3K-/V6 l^i^tl, *r<DT«a s 

[0 0 2 5] JfefttRlla ^^(D^^^a = 

^^L>CO^b=55mm<D^R, J&MClla C0<BWj&SW= 
20mm<t#5 J: pi£7f2/SU y7^/#-;v6lo* 
^&$:£r280MHz£&5 J: 9(^^bT. ZCOTl^r^ 

1 8(c x ^15^600 ^-2GHz««ott^:HSrHl 9 (-^ 
[0 0 2 6] H18^ ;^&&tmWRt;io^Tra:, |£ 

[0 0 2 7] H 2 0 75^H 2 2 te^ft^frH 1 6 {C7jk b 

^etv, 2oo^7yy^/^;w6 l 1N 6l 2 , 200 

^y^;V7yft6 2 1% 6 2 2 RXJmtfi%iffi^ J 

6 3^v^^ttSo ^"9^^954 1 ir»^5&*tt*«Clt 

-Cfctv^o^cot>o-e^J:v\ ^fc, B2 0M1 

2 1 T^tb^n2oO^$r^iiA/fc^J^bTV> 

^(Dmtm^&mtm 1 1 trg^-r s r t k x 

[0 0 2 8] H2 0*fcHB2 1 (C^ byh<t o KWiftim 
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bT*5tti2. SfeJc##Sftj5SprtB4:3te6o HI 2 

2 K^i-j&SBSffc* y #—a> 6 soij^S^r^ 
8tt3*o#iiiiSffiit?r±^ft< 1 1> i mmt^ntew&fa 

r^^M^l*«¥R»©»fl**r, «a>HQHBZZms 
bri^s, cttkoScttSi 3 a, i2bn4>^KRox 

*r#3TU ^O^rH^COR3IlCOll^a5 2 la, 2 1b 
&ttfa~rz>£5\c&Wi£tiZ>o ztib<DTKAm2 l a, 
2 1 b SrJ&ft^ t U ^Jh,P>fi8*afeSlFI$3 0 3^Klt&tt 

So 

[0 0 3 0] m2<DT ^^-aSWC^V^Ttt, 20^ 

ox &mmttez&M<bpimz—m&^itm 

5£OgtttSl3a, 13b30SR»t&^ 2o^R^S 
*C0RIOH^2 1a, 2 1 bdS3£»#lRlbTK«**t 

[0031J r^j;5^ looryftgf^t 
t^U El 2 4(c^i-«fc5^*oiScJlt«^RiSWc— m 

tttTMtlSa, 1 3 b t bTfc *V\, Vvffr 
t>. fSttbfcScttSl 3 a (El 2 3) Xf* 1 3 a, 13 

b (H2 4) <DM^fammtt\<^mk\^xh. bft< 

X t>^^t"S £. o t-vswR#t£ ft fl*v ^ttttv*. 

[0 0 3 2] i2 3, 2 4COH^0IJ-e^, Rt^^C— m 
##£ftfcScttSl 3 a (02 4*Cfil3bt>) ©fl* 

I^JOW««:^vM^:««b*v^J:5l^:, rttfelB^/MBIH 

1 O^Rftfetl/Cl^So ^/cRWMfil 3 a<D**b 

iOx irfflPBl 0O**^«rJig^iiCj»d MS13 

a(D^«Ox fettiSffXftftSffSbt^ ^fcH2 4"C 
J*. ttlttRl 3 a, 13 b^^tt^^^IOx ir^RS 

i o^te^#Ej»dtt««av>^5ptTs&s#*bv^ Sett 

«13a, 1 3 b f«OJ8BB«»^ RJ-*#Sj55»* 



bi\ SfcttSl 3 aXttl 3 blc*rt-5»ft»RWtni« 

[0 0 3 3] r<DJ;5^Rtt*oWft«tja«Ri:b-C 

^ospSO^KSrScJlt*^ b"C 
^v^c«j*}cJtfebT, 'M<i:tl oo»«*^odS 
W"t-5«(B^a*«^tt:«br««i/3 "C^*^-* 
2(^£rii5tf>Sr £tf5T#S 0 B2 5, El 2 6 *5j;tTH 2 
7 J* El 2 4 (CT^bfcT V^^^e^^t-t-^^mcO/c^cD 

fll^WSr^bTfcSo B2 5©i*"Ptirai^-^3 

isrScttsi 3 bon^^ii^^^ox icf&otsai 

t6o bEl2 6<Dmi&-e&mifotr— zf;V3 I £ 

ScttSl 3 b(O^RORf|:?&otElt5o l£AcEI2 
70«jft^r4*&«0^:J?)^3pfi l 2<R3 3SrfflU\ ffiSfclt 
«1 3 a, 13 b^^gEe-rSo V^-ftLO»&t>j(&«tt 
2 OOMt 13a, 12b (Xfi 13a, 13b) © 
I^S2 1a, 2 1 b&f&n&t IsXZrfrbm-eftSo 

tt, «^.tf0 2 3, 2 4, 2 5 ft ^(DS^Wcm^T. 

»dts i 2 b, xtti 3 b&&vz>ftt>yic mi 3b 

^RORSflloiI^gpSriiS^^jftOx asRfi5<D^fr 
«^WlcftSJ:5lJ:R1»«Jc«ricStiT*5 5. ccdSc 
ttSl 3 0RI0H^2 1 U rttSrifi^WIB 

£{i;LS 0 ScttS l 3 011^2 l&t&n&tl^ 
sgfrS sot coiBlc5FB»ff»tS 5 o icWcrttzmmft 5 

1 &m£fttcmmtr—?/^3 i^^t$w 0 -rft*> 

l^tt^r— -f>V3 lO^^^figcttSl 3(Z)MS 

2 1 1X^3 *) . *fc*ftaIWm¥»3MttR 5 0C 

[0 0 3 4] ro^8^ig^ffi^®*«:«&«5 OtCj; 
•9 J&fclt*^ 1 3 (DM%L$J»&& , ifcS 5 0*»S A/fcS 

Wir^^ttSo ^ofefejBctt*^-o|»^7^Jfe^«g 
(H2 3-2 7) O^XSF^. I^I«OJES»«»ttSr^ 

[0035] rcor^^«otefg^^^sfc«>^ 

^^-ffofco El 2 9 A, 29B, 29CfS^O^ifcl£ 

^v^fcr>"r^BoE®E]> ^PffiEl, ^WffiHSr^ii/ 
U H 2 9 D^ScttS 1 3 oMWEl^r^-ro Sett 
S 1 3 J*EI 2 9 D-C/Tt«| r =75mmO^R^^CO^#: 

S^r. *RRaoffl^SriiS*^j»Ox SrWiBt-reii: 

^500mm CDR^tCl— [Hl#t b^t<Z>^r > fflV>rv>So 
¥ffi^^ifeS 5 0 ^300mmX 300mm. J? $0. 2mm COfilS^r 
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jaw/to &n&^mmftwm5 o<D*>bi$\cmvitnm 

1 o**k»{m*l«R l 3 (DTSMU 2 1 

(H2 9 0 > ftgcmwft^mmfti&tiL 5 0 

[0 0 3 6] HI 3 0 fcWLSUfcK: £ 9 S'J^ bfcVSWR#f££ 

m± 9 Vh£ft®<!:#oTV>3 0 BP^VSWR*H£ttHI3K: 

bTl/3 X?^, ^-^-^^co^-C^tLfcT^y 1 ^ 

[0037] HI 2 3 — 2 8 (DmMfflXn^ ;Jfc*M£ 1311 
lERfJ^^^bfc^ +fRf^;i^&bTt>J; 
l\> H] 2 8 [C^~f£ 0 \C^(DmF^(D2^><D^^^mO 

x tm-M\z&t>z>$&L2b. ■z<DmL2bm&-rz$&Lib 

b> ft(D3o^ 

(a) L1=L2=50 (RfS) 

(b) Ll=33mm, L2=60mm (IP^Ll>;L2COffiRi^) 

(c) Ll=6Qmm. L2=33nnn (gpi?Ll<;L2CD;tff Rfg) 
t£OV^$J^bfcVSWR$H££rHJ3 1 tfCOH|g3 1 A > 
j&3 1 ffl$m3 1 C^ft^h^-fo Hl^^^^^ 

* X o ic, RffiW&Mtii l 3 &tfmffi\zftx.x hvsm& 

L1/L2 ^0.5-1.5 CO«gffi-CRtafcttX?^< , tffRlg 
2feW£t>y$T[2£5 U Sttt&l 3 a, 13bCOV>"fn 
[0038] HI 2 3 ~ 2 8 <7)H^"CH. #C*t« 13$: 

&<Z)[|[^DtfSD=48imn (^£ft,£j^figtf)8£|^d = 1 m 
m) (Dm&tr>= 6miD(|^^d =37mm) c7)^^(CO^T?g)J 
5£ bfcVSWR£M££r HI 3 3 tC^ U ^#1 3 3 A b teite 3 3 

tfS, ^*VCt>HI 3 0^^^^1t-<TVSWR^^ffitb-C 
[00 3 9] HI 3 2 ICSoV^ d = 0 b b. ^C#t^ 1 3 CD 

m&*mvc¥i£ttrti'itM&b, r<*>-rd* (imm@ 

tl^tvHJ3 4COfiS^3 4 A<bHj6g3 4 BiC^-r o rcDHJ 

M\.xhL>te<xhvsmm±\zmzbAs¥&w J £-r. S£ 



« 9 ffeftfll 

H3 5ttro»WO|B9||*«llBSr^-J-|a , t?«>9, 
x^eco«ig^«LHK-J:0^o roryftgf 

WitfHl 3 r^Ufc£l^«*>SJ 9;K£4 1 
yaK^SffME (H13 6D#^) Sr. ¥H<0H SHOTS* 

4£ bTl^So o£ V) £ COScIt^ 1 4 HI 2 8 

K^bfcifctttEl 3©T«JS8 (¥R3H) o*TI^» 

2 l ^?>«t#:*«5 0 bRMM (fiPt>±«l) Jc^ttbfc^C 

^y^M^tt*3^ HI 2 8 t»^£DM«l 

4 <DBao*TW*tt 2 l ^5586 LtWf^« 5 o 
&&fttbtiX^Z> 0 
[0040] jlftltS 1 4 £>]Rj&» 2 1 Z&m&b U ¥ 

<D*ifrWm»J«R 1 4 O^ffi^; 2 1 \z.mffi.£tlX& 

o . * ft^&mm^mm»mm 5 0 ic«sr s nx v ^ 

t> b< tt»8HJ6^ffiicit«br^^— ^ab^trXlciK 

«SEdsatni"> o^t»«so»cJit^*F^b^v^-e, 
o^c^^as4 1 ^tt^ryftt i^xcommcmm 

(SB^ffit) tticKb-f, «*tf^«Rtt*^i: bT 
[0041] r cor yrtSioffl»d^ 6 ti$>\c 

mm^ftotio HI 3 6 A, 3 6B, 3 6C\C\^<Dmm 

tt-^n^b. hi 3 6rncni$Mfci 4<Dmmm^To 
m3 7 A\ctemm££vm7£i>tcvsm!ft&&7F-f 0 r> 

T+mmb LtMfil 4fL ^ ri =75mm CO^R^ 

^^4 1 «rKltfc«tff:tRSr, ^RR3Hcoil^2 1 $ril^ 
t^»Ox ^^^-rStt^SOmmcORS^-lHl^^ bfc 
^CO^V^TV^^ 0 ^fc^ffi^^fe^S 0^300mmX300 
mm, *^0 < 2mmCO^^^^V^fc o *S«f4¥ffiSMWlME 5 
0cO^^atC^bfcMil^:5 1 ^ilb7t^m^— ^/W 

3 ilcj:<9tT^tvrv^-5o l^tt^— ^3 KD4»^#: 

[0 0 4 2] #bnfcVSWR#& (HI 3 7 A) WVtK 
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1 SrJ*;fc2fei^l8 2 9 A— 2 9 Dlc^-f T 
«G>VSWR«H4 (H3 0) ^Itt^-T^^s ScltSfciSO 9 

[0043] ¥nm®9xz»4 

W*S*X*»&tt. S>0$C&»4 i ttsraaffiafls-c 5 o 

*5tt*¥eJtr a /r 1 "e*i-fcJBr 2 /r 1 =0.7-e&!9, 

sgi ommm 

ft«u i icrac^y )&;vryft6 2ds»«sns 0 

^/V7 >"x^ 6 2 0*fc*frH:¥ffi3»#iftK 50 t IStf 
«^^V3 1 tt5p®»**«5 0 tC^$nfcJ|il^ 

i«5 0 teSMfcSftT, %cMm 1 4 2 1 £ri£® 

Ltwf^W5 o t<Dmzi&m£in& 0 ^v* 

JVT 1/^6 2 (D&n&M(M& 1 4&fr\^XnfrtlZ> 0 
[0 0 4 4] r^>HJS^IB"e^3 5^Lfc«360>T 

2(^TVftt UTIEI3 8<£>{j!J9^#g!$4 1 tCI|X££* 

z>z.bt£< mt&&mmit£»&T\? z r b z> 0 

[0 0 4 5] StfC, r<Dr^x^ficotti6Srflt^a 



fc^lcSl^^rtTofCo E13 9 A, 39B, 39C^^C0 

^n-ejwu B3 9D^®c#tsi 4<Dmmm&7F 

B4 0*$£tflEl4 1 klteH^lCj; 9$J^LfcVSWR# 
»W«0— 1GHz «S#^J£^:Lr^Lfct>co-C$> 

55inm(0*n<Dai9^S»4 lSr»ltfc»*BRS:, ^RR 

^280MHz-c®jf^-r^ J: 5lcp^£*ifc^y Ujvt^-T 

6 2^9^354 ltcisgu ^y ^/vr^to- 

#S£r#£tt£l 4<D^JI9^:t^4 lco^R(DH^2 lie 
SSRUTV^o Ba£#l&K5 0 J«00mm X 300nnn, 

S5 0fcStt**i/ri** o S4 0 bm9$mm<omm& 

I1*fe§i3 7 A££rttitW3£> l509^#aS4 1 Id^ 
y^/wr^-^6 2^m^A/-Ct>^CO^i|#^#ib 

tix^zzt&frfr&o 134 i j;ip^y^/wrv 

"T~f6 2&M&AstzZ- b\C £V 280MHz X*>&m&2LVZ> 
[004 6] B4 2, 4 3M4 4|^MnilO^ 

co-^y ^/vryrte 2 X , 6 2 2 2oo^/y^/^ 

1^6 l^^M^/^/^B 3^v^P> 

fc, rconi4 2, 4 3xn^ti^eti2^<DWc^m^-^m 
&A,tdm%7Fi*x^z>7!>K ^(Dm^mmnM^\ 

[0047] EI42, 43 (C^ Ufc <£ P i-^M^ 140 

*<DT>-^^<D&Mm&W$:^ti:Z>h<D\cL,xiotf\^ 

$ h id#*sft *s rtib t * So * fem 4 4 (c^-rffiffts 
/v r > t -r j; «9 < ta:^ -r s r ^ ic x *) r >- $r *s 
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[0 0 4 8] 

WMmim t i*«tt*3 J: o«M«©ft«: 6 r ^-J-JS 

[mi] %^<or ^^mm^'tsmmo 
#m0o 

[si 3] g)2i^-rr>7 i ^eovswR^sr^-rig 0 

[04] ro^^SfiSir^S^W^o^r^^ 

105] Atem4<Dm&^mm£nitmt&-t<onffi& 

[El 6] rw*WoJBi**«Sr^-r»aia. 

[0 7] @6jci43^5iii&«<oi»ttsr^-ria 0 

[El 8] H6^*5lt*J»&«oteo«IB«r^-t-H. 

im9] m6\c&tf%i&n<D^\zm<DMm&^-rmo 
[giio] An^m\~f%^^tzm 6 (dt >"r-}-mw.(DjEm 

[011] «*sn^vswR#ttSr^i-ig 0 

[0i2] z<D&m<om2mmm&&'r$m®o 

[013] ^<D^^Ol3^I«I^t»o 
[014] 01 3COT>-^^M<DVSWR#14$r^-r0o 

[015] ^ <D&w<nm 4 ni&^£^-r3^0o 
[016] r^^co^5^i&0!i%^-r^m0 o 
[0i7] ~ (D&wcvm 6 n^#j£^-f ^m0 o 

[018] 01 7c?^r>"r^-^@ovsWR#^Sr^i-0o 
[019] 01 8{d*5»t*fifflj6««*fc*:ia« 

[020] 01 6\z7F^ftmmw<D&Mm&m'rm* 

[02 1] 01 6 \Z7F^tzMMffle>fa<n$EJ&W$:7F-t 



0o 

[0 2 2] 01 6 iC^ V±mMffl(DM\C{&<D&j&ffl&7r: 
i"0o 

[02 3] :«^|6»|(O^^t»0o 

[02 4] I<D^^6 IM©MJ5:^t^(« 

0o 

[025] ^ <d&w \z& n % &m<Dittb<nmi%m 
[026] -<n^m\^^ ^m<D^<D^<om^m^ 

[02 7] Z<D&m\Z&V Z&M<Dltfr<D^\Z.i&<Dmf& 
#J£^1-#4tI0o 

[02 8] r<D»Wo!B7iaiS»lBSr^"r»aH 0 

[029] A\^<D^m<om7mmmm<Dmmcm^ft 

ttSklt« 1 3 (OMIS0o 
[03 0] 0 2 9 A— 2 9l)<DT>"r'r&m<DWlfe£tl 

[031] m2 8\£&^Tmwffi<Dm&&&it£ j £tc.m 

[03 2] ffitt«c#*^fc*n«^*^W«^)IBIW«: 

[03 3] ¥n«AW«oniRS«rX^.rjP|«|IQRI«:K 
4b£i*:7t^<OTSWR4#tt£;^-r0 o 

[034] ^mmt^m^m^mcmmvtcm^' 
[035] 03 5}*z<Dftm<Df&snM&m&&~r$m 

0o 

[0 3 6] Attro*W<o»8ia(S?gJB<z>Safeiiifflv^ 

r4*klt« i 4 <ojgM0o 

[03 7] AJi0 3 6 A—3 eDCDT^^eo^ 

ftmmvsm t <d mmm £r^i-0 o 

[038] r cd^^co^ 9 5BB?g««r^i-**«B, 
[03 9] Attfgi olHftjglB^ltR^fflv^r^^ 
^®coe®0, bi*¥®0, c»*rWffiH, DttSkStS 

1 4CDM^0 O 

[04 0] 0 3 9 A— 3 9V<DT>'y L -rmW<nm&£tl 

[04 1] 04 oo*coiS^St<|i|$rt£^:^uyh0o 

[042] mi o$mj&m<D2&&m&?F'rmo 
[04 3] mi owtt*«o«oae»«it«-fHo 

[04 4] fgl 0Sa6Jg*<0JE^ffioae««|S:^i-H. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] almost — the conductor of a hemicycle — the flat surface which notching of a hemicycle 
is mostly formed concentrically with the semicircle, and the 1st radiation plate which consists of a 
plate, and the above-mentioned 1st radiation plate countered the above-mentioned radiation plate 
and the right angle with the semicircle arc, and has been arranged — a conductor — the top-most- 
vertices section of the semicircle arc of a cope plate and the above-mentioned radiation plate, and 
the above-mentioned flat surface — a conductor — antenna equipment including the feeder for 
being connected with a cope plate and supplying electric power in between [ these ]. 
[Claim 2] In the antenna equipment of claim 1, another radiation plate of the same configuration 
shares a medial axis with the above-mentioned 1 st radiation plate mostly, and it crosses mutually 
and is prepared. 

[Claim 3] the 1 st radiation plate with which the notching section of a hemicycle was formed 
concentrically mostly and which consists of a conductor of a hemicycle mostly — almost — the 
conductor of a hemicycle — antenna equipment including the feeder for the top-most-vertices 
section of each radii countering, and the 2nd radiation plate which consists of a plate, and the 
above-mentioned 1st and 2nd radiation plate being arranged, making the above-mentioned top- 
most-vertices section of the above-mentioned 1st and 2nd radiation plate into the feeding point, 
respectively, and supplying electric power in between [ these ]. 

[Claim 4] The 3rd radiation plate formed by having the same configuration mostly with the above- 
mentioned 1st radiation plate, making the above-mentioned 1st radiation plate and the above- 
mentioned radii top-most vertices mostly in agreement in the antenna equipment of claim 3, sharing 
a medial axis, and crossing mutually, Have the same configuration mostly with the above-mentioned 
2nd radiation plate, and the above-mentioned 2nd radiation plate and the above-mentioned radii 
top-most vertices are made mostly in agreement, a medial axis is shared and the 4th radiation plate 
formed by crossing mutually is included further. 

[Claim 5] In the antenna equipment of claim 3, the above-mentioned 2nd radiation plate has the 
hemicycle and the notching section mostly formed in this alignment. 

[Claim 6] In the antenna equipment of claims 1 or 3, at least one radiating element of a different 
mold from the above-mentioned hemicycle radiation plate is arranged, and it connects with the 
above-mentioned notching section of the above-mentioned 1st radiation plate near [ feeding point ] 
the above of the above-mentioned 1 st radiation plate. 

[Claim 7] In the antenna equipment of claim 6, the above-mentioned radiating element contains any 
one of a meander-like monopole, a resistance loading monopole, and the helical antennas. 
[Claim 8] almost — a hemicycle-like conductor — the antenna equipment which has at least one 
radiation plate with which the plate was formed by curving in the shape of a cylinder. 
[Claim 9] the flat surface which countered in the antenna equipment of claim 8 with the top-most- 
vertices section of the semicircle arc of the above-mentioned radiation plate, and has been mostly 
arranged with the bus-bar of the above-mentioned cylinder at the right angle — a conductor — a 
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cope plate, the top-most vertices of the above-mentioned semicircle arc, and the above-mentioned 
flat surface — a conductor — it connects with a cope plate and the feeder for supplying electric 
power in between [ these ] is included further. 

[Claim 10] the antenna equipment of claim 8 — setting — the conductor of the above-mentioned 
hemicycle — a plate and a center line are made in agreement, and the radii top-most-vertices 
section of the semicircle arc of the above-mentioned radiation plate, another radiation plate which 
has the arc periphery which countered, and the above-mentioned radiation plate, and the above are 
also obtained, it connects with the radii top-most-vertices section of one radiation plate, and the 
feeder for supplying electric power in between [ these ] is included. 

[Claim 1 1] the antenna equipment of claim 10 — setting — the above — obtaining — one radiation 
plate — that of a hemicycle — obtaining — one conductor — it consists of a plate. 
[Claim 12] the antenna equipment of claim 10 — setting — the above — obtaining — one radiation 
plate — that of a hemicycle — obtaining — one conductor — it is the tubed radiation plate which 
wound the plate around tubed mostly and was formed. 

[Claim 13] the antenna equipment of claims 9 or 10 — setting — the above-mentioned radiation 
plate — the above — a conductor — it was mostly formed in this alignment with the hemicycle of a 
plate — it has the notching section of a hemicycle mostly. 

[Claim 14] the antenna equipment of claim 13 — setting — the above-mentioned notching section - 
- radiation of at least one above-mentioned hemicycle — the conductor with which the radiating 
element from which a conductor and a mold differ curved to tubed [ the ] — it is attached in the 
plate. 

[Claim 15] In the antenna equipment of claim 14, the above-mentioned radiating element contains at 
least one antenna element chosen from the meander-like monopole, the resistance loading 
monopole, and the helical antenna. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is a broadband like 0.5-1 3GHz, and 
relates to the antenna equipment using a hemicycle or a semicircle ribbon-like radiation plate 
especially about the antenna equipment which can be constituted small. 
[0002] 

[Description of the Prior Art] as the example of the conventional wideband antenna — reference, 
R.M.Taylor., and "A Brodband Omnidirectional Antenna" IEEE AP-S International Symposium, 1994, 
and p1294. The antenna equipment using a semicircular conductor plate is shown. The example of a 
configuration is shown in drawing 1 . This antenna equipment is equipped with two elements, one 
element — the conductor of the hemicycle of two sheets — it constitutes from plates 121a and 
122a — having — **** — this conductor of two sheets — center line Ox with which Plates 121a 
and 122a pass along the top-most vertices of each semicircle radii It is made mutually in agreement 
and the configuration combined so that a right angle might be crossed mutually is carried out. 
already — element of one of the two — the same — the conductor of a hemicycle — Plates 121b 
and 122b — top-most vertices Ox of each semicircle radii The center line along which it passes is 
made mutually in agreement, and the configuration combined so that a right angle might be crossed 
mutually is carried out. These two elements are arranged so that the top-most vertices of each radii 
may counter, the electric supply section is installed between these two top-most vertices of the 
radii of an element — having — **** — the coaxial cable 31 for electric supply — the core of one 
element — that envelope — a conductor is arranged in contact with an element. 
[0003] Drawing 2 shows the example of a configuration which simplified the antenna equipment 
shown in drawing 1 . this simple type of antenna equipment — the conductor of a hemicycle — it 
has Plates 1 2a and 1 2b. a conductor — Plates 1 2a and 1 2b are arranged so that the top-most 
vertices of each semicircle radii may counter, the electric supply section — these two conductors - 

- it prepares between the top-most vertices of Plates 12a and 12b — having — a conductor — it 
has the composition that electric power is supplied with the coaxial cable 31 installed in plate 12b. 
[0004] Drawing 3 shows the VSWR property of the antenna equipment shown in drawing 2 . It turns 
out that it has a broadband property also in the antenna equipment simplified as shown in this 
drawing. This property was acquired considering the radius r of the shape of a hemicycle of the 
radiation plates 12a and 12b as r= 6cm. The minimum band used as VSWR<2.0 is 600MHz. since the 
wavelength lambda of the lower cut off frequency at this time is about 50cm — the — about (1/8) - 

- lambda It turns out that it is the need as die length of a radius r. The radiation property of the 
antenna equipment of drawing 1 is a center line Ox. It is indirectivity in a right-angled flat surface, a 
lower cut off frequency to the twice [ about ] as many frequency as this is indirectivity, and the 
radiation property of another side and the antenna equipment of drawing 2 is a center line Ox in a 
frequency domain higher than it. It has directivity strong against the same direction as radiation 
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plate 1 2a in the right-angled flat surface. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, since the antenna element of the configuration 
with which two flabellate form radiation plates were combined by crossing is prepared 2 sets of 
upper and lower sides, the conventional antenna equipment of drawing 1 needs big occupancy space, 
and also in the short form antenna equipment of drawing 2 , a flabellate form hemicycle radiation 
plate needs a big occupancy area. Moreover, it is one eighth of the minimum resonant wavelength at 
least also about the size. A semicircular conductor plate with the radius of wavelength extent is 
needed, and the antenna area of every direction 2rx2r, i.e., (1/4), lambdax(1/4) lambda, is needed 
also for a short form. Therefore, when conventional antenna equipment tended to need the big tooth 
space for the volume and area and it was going to lower the lower cut off frequency, it had the fault 
which antenna equipment enlarges in inverse proportion to the lower cut off frequency. 
[0006] The purpose of this invention solves such a technical problem, and aims at offering the 
smaller antenna equipment at electrical characteristics equivalent to the former, or the antenna 
equipment with which it is smaller than before with equipment and lowest resonance frequency 
lower than before is moreover obtained. 
[0007] 

[Means for Solving the Problem] the antenna equipment by the 1st viewpoint of this invention — 
the conductor of the shape of a hemicycle as a radiation plate — it is characterized by forming the 
notching section of a hemicycle in the core of a plate mostly, the radiation plate which has this 
notching section, and a right-angled field — those radii top-most vertices — countering — a flat 
surface — a conductor — that of the almost same hemicycle as the above-mentioned radiation 
plate also obtains, a cope plate forms and those radii top-most vertices make into the feeding point, 
it constitutes so that electric power may supply between the above-mentioned cope plates, or one 
radiation plate forms so that the radii top-most vertices of those radiation plates may counter, and 
it constitutes so that electric power may supply in between [ these ] by making those radii top- 
most vertices into the feeding point. 

[0008] At least one different radiating element from a hemicycle mold may be arranged in the 
hemicycle notching section of the above-mentioned hemicycle radiation plate, and you may connect 
with it near the feeding point, the antenna equipment by the 2nd viewpoint of this invention — the 
conductor of the hemicycle as a radiation plate — it is characterized by bending the plate in the 
shape of a cylinder. A cope plate is formed, the antenna equipment by this 2nd viewpoint — setting 
— radii top-most vertices — countering — a cylinder shaft and a right-angled flat surface — a 
conductor — the above-mentioned radii top-most vertices — the feeding point — carrying out — a 
flat surface — a conductor — it considers as the configuration which supplies electric power 
between cope plates, or another hemicycle radiation plate which has the radii top-most vertices of 
the above-mentioned cylindrical radiation plate and the radii top-most vertices which counter may 
be formed in the above-mentioned cylinder shaft and parallel, and these radii top-most vertices may 
be made into the feeding point, and you may constitute so that electric power may be supplied in 
between [ these ]. 

[0009] Moreover, in the antenna equipment of the 2nd viewpoint of the above, when the hemicycle 
notching section is formed in the hemicycle radiation plate which forms a cylinder, at least one 
different radiating element from a hemicycle mold may be arranged in the notching section, and you 
may connect with it near the feeding point. Moreover, a VSWR property is improvable, being able to 
reduce the occupancy space of an antenna element by forming notching in a hemicycle radiation 
plate, and/or forming a hemicycle radiation plate in the shape of a cylinder, and maintaining a 
broadband property equivalent to the former according to the antenna equipment by the 1st and 2nd 
viewpoints of this invention. 
[0010] 

[Embodiment of the Invention] the hemicycle radiation plate which is one radiating element of the 
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dipole mold antenna shown in drawing 1 before explaining the example of this invention, and the flat 
surface which acts as mirror image sides — a conductor — a cope plate constitutes and the 
monopole mold antenna which carries out actuation equivalent to the antenna of drawing 1 is 
examined first, that is, it is shown in drawing 4 — as — a flat surface — a conductor — the radii 
top-most vertices 21 carry out contiguity opposite of the hemicycle radiation plate 1 1 with a cope 
plate 50 at the shape of cope plate 50 — as — perpendicular — arranging — the radii top-most 
vertices and the cope plate 50 of the hemicycle radiation plate 1 2 — the central conductor of a 
coaxial electric supply cable, and an envelope — the conductor was connected, respectively, the 
antenna was constituted and the following analyses were performed, the conductor of drawing 4 R> 
4 — a cope plate 50 forms the mirror image of the radiation plate 12, therefore carries out 
actuation equivalent to the antenna of drawing 2 . 

[001 1] (a) 5GHz which flows the shape of radiation plate 12 As a result of analyzing distribution of 
the high frequency current with the finite element method, as shown in drawing 5 A, the field where 
current density is high at intervals was generated in the strip region in alignment with the periphery 
of the hemicycle radiation plate 12, and extent which can be disregarded found that the current 
which flows to the central field of a hemicycle was few. That is, it turned out that the radii strip 
region has contributed to radiation greatly. 

[0012] (b) In drawing 4 , generally the configuration of the hemicycle radiation plate 12 was specified 
as the ellipse also including the circle, and the effect on the VSWR property by the size relation of 
the 1st and 2nd radii L1 and L2 which intersect perpendicularly mutually was measured about the 
following three cases. 

(1) L1=L2=75mm (in namely, the case of a semicircle) 

(2) L1=75mm and L2=50mm ((namely, L1> L2)3) Continuous-line 5a, broken-line 5b f and thick 
broken-line 5c show L1=40mm and the measurement result of VSWR in L2=75mm these (namely, 
LKL2) 3 **s to drawing 5 B, respectively, if L2 is changed — a band lower cut off frequency — 
changing (a band lower cut off frequency rising, if L2 becomes small) — even if it changed the 
semicircle to the ellipse, the big change in a VSWR property was not seen, but it turned out that the 
radiation plate 12 may not be a perfect semicircle. 

[0013] Analysis (a) A result is used, it leaves the radii strip region of a hemicycle radiation plate, the 
hemicycle field inside it is excised, and the excised space is used for arrangement of the antenna 
element of other molds, electronic parts, an electronic circuitry, etc. Analysis (b) According to the 
result, there is no big difference anyway in a property between a semicircle and a half-ellipse about 
the configuration of a hemicycle radiation plate, the radii ribbon-like radiation in the example of this 
invention that describes this below — it is applied also about a conductor. 
[0014] 1st example drawing 6 is drawing showing the 1st operation gestalt of this invention, and 
shows the structure of antenna equipment by the perspective view, this antenna equipment — 
almost — the conductor of hemicycle-like 2 **** — plates (for example, a copper plate, an 
aluminum plate, etc.) — concentric arc-shaped radiation plate 11a smaller than it which excised and 
formed the semicircle section mostly, and 1 1b It is constituted. Arc radiation plate 1 1a and 1 1b A 
semicircle or a half-ellipse is sufficient as a periphery, and a semicircle or a half-ellipse is sufficient 
as inner circumference (notching) similarly. This two radiation plates 1 1a and 11b Top-most- 
vertices section 21a of each radii, and 21b It is arranged face to face and they are this top-most- 
vertices section 21a and 21b. The electric supply section 30 is formed in between, two radiation 
plates 11a and 11b **** — respectively — the core of the circle of the shape of the hemicycle — 
them — concentrically — almost — hemicycle-like notching section 41a and 41b It is prepared. 
Radiation plate 11a and 1 1b It is a hemicycle and they are notching section 41a and 41b. In the case 
of the half-ellipse which has a major axis horizontally, they are radiation plate 1 1 a and 1 1 b. It goes 
at a tip, and width of face W decreases or increases gradually. When it has a major axis 
perpendicularly, W increases gradually toward a tip. thus, notching section 41a and 41b it is possible 
to arrange other components in those notching sections by preparing — becoming — the conductor 
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of the conventional shape of a perfect hemicycle — space efficiency can be raised as compared 
with the configuration using the plate as a radiation plate. 

[0015] Drawing 7 thru/or drawing 9 show the example of a configuration from which it differs for the 
electric supply in the antenna equipment of the example of drawing 4 . By the configuration of 
drawing 7 , it is radiation plate 11b about a coaxial cable 31. Center line Ox It meets and arranges. 
On the other hand, by the configuration of drawing 8 , it is radiation plate 1 1 b about a coaxial cable 
31. It arranges along with the periphery of a hemicycle. Moreover, with the configuration of drawing 
9 , parallel 2 line 33 is used for electric supply. In any case, electric supply is two radiation plates 
11a and 11b. Top-most-vertices section 21a and 21b It carries out in between. 
[0016] The experiment for confirming the engine performance of this antenna equipment was 
conducted. Drawing 10 shows the orthogonal views of the antenna equipment used for the 
experiment, and drawing 1 1 shows the VSWR property measured by the experiment. As antenna 
equipment, they are radiation plate 11a and 11b. Semicircle and notching section 41a whose 
appearance is the radius of a= 75mm, respectively, and 41b A configuration is radiation plate 11a 
and 11b, respectively. It considered as the semicircle with a radius [ of an appearance and this 
alignment ] of b= 55mm. Therefore, radiation plate 1 1a and 11b Each width of face W is W= 20mm. 
electric supply — radiation plate 11b the coaxial cable 31 arranged along with a medial axis — using 
— the central conductor of this coaxial cable 31 — radiation plate 1 1a Top-most-vertices section 
21a an envelope — a conductor — another radiation plate 1 1b It connected. Even if VSWR is 
stopped in the frequency domain higher than 600MHz smaller than about 2 or it and it prepares the 
notching section in a radiation plate as compared with the property of the conventional example 
which showed the acquired VSWR property in drawing 3 , it turns out that a band property is almost 
equivalent to the conventional example. Thus, it becomes possible to prepare a circuit apparatus, 
and an another radiating element and another others in this part, and excels in preparing the 
notching section in respect of space efficiency. 

[0017] 2nd example drawing 12 is drawing showing the 2nd operation gestalt of this invention, and 
shows the structure of antenna equipment by the perspective view, the conductor of two sheets 
with which this antenna equipment carried out the configuration of a hemicycle mostly like the 
conventional example of drawing 1 — each conductor which is equipped with 2 sets of elements of 
the structure which combined the plate so that the top-most vertices and the center line of each 
radii might be mutually made substantially in agreement and it might intersect perpendicularly 
mutually, and constitutes one **** of 2 sets of these elements — the same circular radiation plate 
is used for a plate with the example of drawing 6 having explained. That is, for the element of one 
group, two radiation plates 111a and 1 1 2a with which the configuration of a hemicycle was mostly 
carried out and the notching section was prepared for the central part are top-most-vertices 21a of 
radii. Each center line Ox passing through these top-most vertices It is made in agreement, and it is 
combined and constituted so that a right angle may be intersected mutually. Moreover, similarly, 
each center line with which two radiation plates 121b and 122b which carried out the configuration 
of a hemicycle mostly pass along the top-most vertices and these top-most vertices of an 
appearance is made in agreement, it combines and the element of the group of another side is 
constituted so that a right angle may be intersected mutually. 2 sets of elements are top-most- 
vertices section 21a of the radiation plates 111a and 1 12a which constitute each, and the radii of 
121b and 122b, and 21b. It is arranged so that it may counter, and they are top-most-vertices 
section 21a of 2 sets of these elements, and 21b. It considers as the feeding point, this example — 
an electric supply sake — a coaxial cable 31 — using — the central conductor of this coaxial cable 
31 — top-most-vertices section 21a of the radiation plates 111a and 112a connecting — an 
envelope — a conductor — top-most-vertices section 21b of the radiation plates 121b and 122b It 
has connected. As the electric supply approach, parallel 2 line and others can also be used instead 
of a coaxial cable 31. 

[0018] Also in such a configuration, the same broadband property as the conventional example 
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shown in drawing 1 is acquired. Therefore, while high space efficiency is obtained like the 1st 
operation gestalt, directivity within a horizontal plane can be made into indirectivity with constituting 
a radiant element from two or more radiation plates. 

drawing in which 3rd example drawing 13 shows the 3rd operation gestalt of this invention — it is — 
drawing 6 R> — a perspective view shows the structure of the monopole mold antenna equipment 
corresponding to the dipole mold antenna of 6 or 7 examples, this antenna equipment — almost — a 
hemicycle-like arc band — a conductor — the flat surface where the top-most-vertices section of 
the radii of the radiation plate 11 with which it consisted of a plate and the hemicycle-like notching 
section 41 was mostly formed in the core of the circle of the shape of that hemicycle, and this 
radiation plate 1 1 is arranged by approaching — a conductor — it has a cope plate 50. the top- 
most-vertices section 21 of the radiation plate 1 1 — the feeding point — carrying out — a flat 
surface — a conductor — a cope plate 50 — the central conductor of a coaxial electric supply 
cable, and an envelope — a conductor is connected, a flat surface — a conductor — electric power 
is supplied with the coaxial cable 31 which had the through hole prepared in the cope plate 50 let it 
pass, namely, the coaxial cable 31 — a central conductor — a flat surface — a conductor — it 
connects with the top-most-vertices section of the radiation plate 1 1 through the through hole of a 
cope plate 50 — having — an envelope — a conductor — a flat surface — a conductor — it 
connects with a cope plate 50. 

[0019] It experimented by making the configuration of the notching section 41 as shown in drawing 
13 into the half-ellipse instead of the shape of a hemicycle of a semicircle radiation plate and a 
concentric circle. Specifically, it is the width of face W1 of the both ends of the radiation plate in 
drawing 13 . Width of face W2 which passes along the feeding point It was made to change and 
measured about the case of W1=W2, W1>W2, and WKW2. The parameter measured to drawing 1 4 
and VSWR ****** at that time are shown. Although the VSWR value [ in / in the direction in the 
case of notching of the half-ellipse shown with a wavy line as compared with the case of hemicycle- 
like notching / about 1 .5GHz ] was bad, as a whole, change was not looked at by the VSWR property 
but the result that a notching configuration did not need to restrict to a semicircle was obtained. 
Moreover, the difference in the VSWR value in about 1.5GHz is because notching area is different. 
[0020] It is drawing showing the 4th operation gestalt of this invention, it sets in the example of 
drawing 13 R> 3, and 4th example drawing 15 is another band-like arc radiation plate 1 1 2. Radiation 
plate 1 1 1 The top-most vertices and the center line of radii are made in agreement, and a 
perspective view shows the structure of antenna equipment which intersected perpendicularly 
mutually and was established, two radiation plates 1 1 1 with which the configuration of a hemicycle 
was mostly carried out and the notching section 41 was formed for the central part and 112 Each 
center line Ox passing through the top-most vertices 21 and these top-most vertices of an 
appearance it is made in agreement and a right angle is intersected mutually — as — combining — 
one element — constituting — this element — that top-most-vertices section — a flat surface — 
a conductor — contiguity opposite is carried out and it is arranged at a cope plate 50 . [ namely , ] 
the top-most-vertices section 21 of this element — the feeding point — carrying out — a flat 
surface — a conductor — between cope plates 50 — a flat surface — a conductor — electric 
power is supplied with the coaxial cable 31 which had the through hole prepared in the cope plate 50 
let it pass. 

[0021] the 3rd and 4th operation gestalten shown in drawing 13 and 15 — a flat surface — a 
conductor — using a cope plate 50 — the radiation plate 11 or 1 1 1, and 1 12 an electric mirror 
image — a flat surface — a conductor — it is formed in the background which sandwiched the cope 
plate 50. For this reason, a radiating element (the radiation plate 11 or 1 1 1, and 112) becomes 
possible [ pressing down antenna height in one half], ending with one half compared with the 1st 
and 2nd operation gestalt, and realizing an equivalent broadband property, respectively. Thus, 
space-efficient antenna equipment is realizable by stopping antenna height and forming the notching 
section 41 in a radiation plate. 
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[0022] 5th example drawing 16 is drawing showing the 5th operation gestalt of this invention, and 
shows the structure of antenna equipment by the perspective view. This antenna equipment 
prepares further the radiating element of a different configuration from the shape of a hemicycle in 
the notching section 41 of the radiation plate of the example of drawing 1 3 . It consists of a plate 
and the hemicycle-like notching section 41 is mostly formed in the core of the circle of the shape of 
the hemicycle. namely, an almost semicircle arc band-like conductor — with the ****** radiation 
plate 1 1 the flat surface where the top-most-vertices section of the radii of this radiation plate 1 1 
is arranged by approaching — a conductor — with a cope plate 50 It has the coaxial cable 31 which 
supplies electric power through the through hole prepared in the cope plate 50. the top-most- 
vertices section of the radiation plate 1 1 , and a flat surface — a conductor — the feeding point 21 
prepared between cope plates 50 — a flat surface — a conductor — Furthermore, the meander 
monopole 61 is arranged in the notching section 41 of the radiation plate 11, and the feeding point 
which is the end is connected to the center section nearest to the feeding point of the arc band- 
like radiation plate 11. the central conductor of a coaxial cable 31 — a flat surface — a conductor - 

- it lets the through hole of a cope plate 50 pass, and connects with the top-most-vertices section 
of the radiation plate 1 1 — having — an envelope — a conductor — a flat surface — a conductor - 

- it connects with a cope plate 50. The meander monopole 61 is the radiation plate 1 1 and really 
formed, and electric supply to the meander monopole 61 is performed through the radiation plate 11. 

[0023] With this operation gestalt, it has the structure where the meander configuration antenna 
which resonates on the frequency lower than the lowest resonance frequency of the 1 st antenna as 
the 2nd antenna was built into the 1 st antenna of the structure shown in drawing 13 . The meander 
monopole 61 which constitutes this meander configuration antenna is explained in detail. Since the 
meander monopole 61 can make the path of a current longer than the semicircle periphery of the 
radiation plate 1 1 , resonance of it is attained on a frequency lower than the lowest resonance 
frequency in the antenna equipment of the above-mentioned operation gestalt for this reason, the 
thing incorporating the meander monopole 61 — the antenna equipment of the above-mentioned 
operation gestalt — being out of band — even when — resonating — it can make — many 
resonance is possible — becoming . Lowest resonance frequency can be lowered by setting up 
especially the resonance frequency of the meander monopole 61 lower than the resonance 
frequency of the radiation plate 1 1 , without changing magnitude. 

[0024] 6th example drawing 1 7 is drawing showing the 6th operation gestalt of this invention by the 
perspective view, and drawing 18 and drawing 19 show the measurement result of the VSWR 
property. It sets in the example of drawing 16 and this antenna equipment shown in drawing 1 7 is 
2nd radiation plate 1 1b of a hemicycle like the conventional example of drawing 2 instead of a cope 
plate 50. It is the case where prepared and it considers as a dipole mold antenna. That is, it is 
radiation plate 1 1a of a half-radii band configuration mostly. Semicircle-like radiation plate 11 b It 
has and they are this two radiation plates 11a and 11b. Top-most-vertices section 21a of each radii, 
and 21b It counters as the feeding point and is arranged. These feeding point 21a and 21b A coaxial 
cable 31 is connected. Radiation plate 11a The meander monopole 61 is arranged at the notching 
section 41, and the lower limit is connected to one in the center of inner circumference of a half- 
radii band, the central conductor of a coaxial cable 31 — radiation plate 11a Top-most-vertices 
section 21a it connects — having — an envelope — a conductor is connected to radiation plate 
11b. The electric supply to the meander monopole 61 is radiation plate 11a. It is carried out by 
minding. 

[0025] Here, it is radiation plate 11a. The configuration of a semicircle and the notching section 41 
where that appearance is the radius of a= 75mm is radiation plate 1 1a. A semicircle with a radius 
[ of an appearance and this alignment ] of b= 55mm, and radiation plate 1 1 a It formed so that width 
of face W might be set to W= 20mm, the resonance frequency of the meander monopole 61 was 
adjusted so that it might be set to 280MHz, and the VSWR property of this antenna equipment was 
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measured The enlarged drawing of drawing 1818 and its 0-2GHz band is shown for all the bands of 
this measurement result in drawing 19 . The scales of the frequency of an axis of abscissa only 
differ, and these drawings are the measurement data about the same antenna equipment. 
[0026] Drawing 18 shows that the property equivalent to conventional antenna equipment is 
acquired about a band and VSWR. Moreover, it turns out that at least 280MHz is resonating by 
having incorporated the meander monopole 61 from drawing 19 . It turns out that it is possible to be 
able to attain many resonanceHzation from this measurement result, without changing the 
magnitude of antenna equipment, and to lower lowest resonance frequency further. 
[0027] Drawing 20 thru/or drawing 22 show the modification of the operation gestalt shown in 
drawing 16 , respectively, as the radiating element included in the notching section 41 of the 
radiation plate 1 1 in these examples — respectively — two meander monopoles 61 1, 612, and two 
helical antennas 621 and 622 And the resistance loading monopole 63 is used. As a radiating 
element included in the notching section 41, as long as it fits in such the notching section 41, the 
thing of other configurations may be used. Moreover, although drawing 20 R> 0 and drawing 21 show 
the example which incorporated two components, respectively, there is no limit in this number. 
Electric supply to the incorporated radiating element is performed by connecting the radiating 
element to the radiation plate 1 1 . 

[0028] Many resonance-ization will still be attained, if resonance frequency of each radiating 
element is made into a different thing when two or more another radiating elements are included in 
the notching section 41 of the radiation plate 1 1, as shown in drawing 20 or drawing 21 . moreover, 
the semicircle which consists the resonance frequency of a hemicycle-like radiation plate 1 1 using a 
wideband antenna like the ******-ized monopole 63 shown in drawing 22 R> 2 — a conductor — by 
setting up lower than a monopole antenna, lowest resonance frequency can be lowered without 
enlarging antenna equipment, and the further broadband-ization is attained. 
Although each example of the 7th example above-mentioned showed the case where the tooth 
space which enables arrangement of the antenna element of other molds or a circuit element at the 
notching section by forming concentrically hemicycle notching of at least one form almost smaller 
than it to a hemicycle radiation plate was formed In the following examples, by considering as at 
least one structure which rolled the radiation plate of a hemicycle once in the shape of a cylinder 
mostly shows the example of the antenna equipment at the time of shortening lateral occupancy 
length. 

[0029] Drawing 23 is drawing showing the 7th operation gestalt of this invention, and shows the 
structure of antenna equipment by the perspective view, this antenna equipment — almost — the 
conductor of a hemicycle — radiation plate 1 3a of structure which rolled the plate once in the 
shape of a cylinder so that that straight-line side might serve as a circle mostly, and the conductor 
of a hemicycle — it has radiation plate 12b which consisted of plates. These radiation plates 13a 
and 12b are center lines Ox. It is arranged so that it may share and the top-most-vertices sections 
21a and 21b of each radii may counter. These top-most-vertices sections 21a and 21b are made 
into the feeding point, and the electric supply section 30 is formed in between [ these ]. 
[0030] Center line Ox which passes two semicircular conductor plates along the top-most-vertices 
section of a semicircle in the antenna equipment of drawing 2 , respectively (radius of a semicircle) 
The radiation plates 13a and 13b of structure wound once around the common cylinder used as a 
bus-bar are formed, and the top-most vertices 21a and 21b of the radii of two semicircular 
conductors carry out contiguity opposite, and are arranged. That is, it is considering as the 
configuration rolled once so that the straight-line side of a semicircle radiation plate might form a 
circle. 

[0031] Thus, as while shows drawing 23 between two radiation plates which constitute one antenna 
equipment, a radiation plate is rolled once in the shape of a cylinder, is carried out, and it is good 
also as tubed radiation plate 13a, and as shown in drawing 24 , both radiation plates are rolled once 
in the shape of a cylinder, are carried out, and it is good also as radiation plates 13a and 13b. Also 
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even if the curved hoop direction both ends of radiation plate 1 3a ( drawing 23 ), or 1 3a and 1 3b 

( drawing 24 ) contact mutually, a big difference does not have all in a VSWR property so that it may 

mention later. 

[0032] in drawing 23 and the example of 24, the small spacing 10 is formed in between [ these ] so 
that the both ends of the hoop direction of radiation plate 13a ( drawing 24 — 13b) which wound 
once in the shape of a cylinder, and was carried out may not contact mutually. Moreover, center line 
Ox of cylindrical radiation plate 13a The straight line d which connects the center of spacing 10, and 
center line Ox of radiation plate 13a A right angle is almost desirable. Moreover, center line Ox 
which the radiation plates 13a and 13b share between drawing 24 Each straight line d which 
connects spacing 10 has almost mutually desirable parallel. The radiation plates 13a and 13b are in 
the expansion condition, and its same magnitude is desirable. Not only the shape of a cylinder but 
ellipse tubed is sufficient as it, that is, if the curve configuration over radiation plate 13a or 13b is 
almost cylindrical, it is good. 

[0033] thus, a cylinder-like conductor — using a plate as a radiation plate — the conventional 
monotonous conductor — as compared with the configuration using the plate as a radiation plate, 
the breadth which at least one radiating element occupies is about 1/3 as compared with the 
conventional example, can end, and can raise space efficiency. Drawing 25 , drawing 26 , and drawing 
2727 have shown the example of a configuration for the electric supply to the antenna equipment 
shown in drawing 24 . Center line Ox which passes a coaxial cable 31 along the top-most vertices of 
radiation plate 13b by the configuration of drawing 25 It meets and arranges. On the other hand, with 
the configuration of drawing 26 , a coaxial cable 31 is arranged along with the radii of the semicircle 
of radiation plate 13b. Moreover, with the configuration of drawing 2727 , parallel 2 line 33 is used for 
electric supply, and it arranges between both radiation plate 1 3a and 1 3b. In any case, electric 
supply carries out in between [ these ] by making the top-most-vertices sections 21a and 21b of 
two radiation plates 13a and 12b (or 13a, 13b) into the feeding point. 

8th example 2 drawing 28 is drawing showing the 8th operation gestalt of this invention, and shows 
the structure of antenna equipment by the perspective view, instead of this antenna equipment 
preparing radiation plate 12b or 13b in examples, such as drawing 23 , and 24, 25, — drawing 13 — 
the same — a flat surface — a conductor — it is the case where the cope plate 50 which consists 
of a plate was formed, and it considers as monopole mold antenna equipment, namely, the radiation 
plate 13 — the case of drawing 25 — the same — almost — a hemicycle-like conductor — center 
line Ox which passes a plate along the top-most-vertices section of the radii of a semicircle Said 
center line Ox which is formed in the shape of a cylinder so that it may become a cylindrical medial 
axis and parallel, approaches the top-most-vertices section 21 of the radii of this radiation plate 13, 
and passes along this the flat surface arranged almost perpendicularly — a conductor — it has a 
cope plate 50. the top-most-vertices section 21 of the radiation plate 13 — the feeding point — 
carrying out — a flat surface — a conductor — between plates 50 — a flat surface — a conductor 
— electric power is supplied from the coaxial cable 31 which had the through hole 51 prepared in 
the cope plate 50 let it pass, namely, the central conductor of a coaxial cable 31 — the top-most- 
vertices section 21 of the radiation plate 13 — connecting — **** — moreover, an envelope — a 
conductor — a flat surface — a conductor — it connects with the plate 50. 

[0034] this 8th operation gestalt — a flat surface — a conductor — it is formed in the background 
where the electric mirror image of a radiating element 13 sandwiched the cope plate 50 with the 
cope plate 50. Therefore, the number of radiating elements can be managed with the one half of the 
7th operation gestalt ( drawing 23 -27), and it becomes possible to hold down antenna height to one 
half, realizing an equivalent broadband property. Antenna height is stopped by making it such a 
configuration, and space-efficient antenna equipment can be realized. 

[0035] It experimented in order to confirm the engine performance of this antenna equipment. 
Drawing 29 A, and 29B and 29C show the front view of the antenna equipment used for the 
experiment, a top view, and a right side view, respectively, and drawing 29 D shows the development 
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view of the radiation plate 1 3. the conductor of the shape of a hemicycle with a radius of r= 75mm 
in which the radiation plate 13 is shown by drawing 29 D — center line Ox which passes a plate 
along the top-most vertices of semicircle radii What carried out [ 1 time ] to the cylinder with a 
diameter of 500mm used as a bus-bar is used, moreover, a flat surface — a conductor — a cope 
plate 50 — 0.2mm in 300mmx300mm and thickness The copper plate was used, electric supply — a 
flat surface — a conductor — it is performed by the electric supply cable 31 which it let pass to 
the through hole 51 prepared in the core of a cope plate 50. the central conductor of a coaxial cable 
31 is connected to the top-most-vertices section 21 of the radiation plate 13 — having ( drawing 
29 C) — an envelope — a conductor — a flat surface — a conductor — it connects with the cope 
plate 50. 

[0036] The VSWR property measured by experiment is shown in drawing 30 . If the property of the 
conventional example shown in the acquired VSWR property and drawing 3 is compared, the band 
property of the antenna equipment of this invention that formed the radiation plate in the shape of a 
cylinder has a broadband property equivalent to the conventional example, moreover, crosses it to 
that band, and the value of VSWR is a value smaller than the value by the conventional technique. 
That is, the VSWR property improves from the conventional thing shown in drawing 3 . thus — being 
cylindrical in a radiation plate — carrying out — a flat surface — a conductor — the breadth which 
a radiation plate occupies by antenna height becoming half by using a cope plate — the 
conventional example — comparing — one third it is — it ends, and has become antenna equipment 
which was excellent in respect of space efficiency, and, moreover, the VSWR property is improved. 
[0037] In the example of drawing 23 -28, although the radiation plate 13 showed the forward 
cylinder-like case, it may be formed in ellipse tubed. As shown in drawing 28 , it is a center line Ox 
about two shafts of the ellipse. It considers as the shaft L2 which crosses a right angle, and the 
shaft L2 and the shaft L1 which intersects perpendicularly, and, in the following three cases, is (a). 
L1=L2=50 (cylinder) 

(b) L1=33mm and L2=60mm (namely, L1> ellipse cylinder of L2) 

(c) L1=60mm and L2=33mm (namely, ellipse cylinder of LKL2) 

The VSWR property attached [ was boiled and ] and measured is shown in continuous-line 31 A in 
drawing 31 , thick wire 31 B, and thin broken-line 31 C, respectively, even if it replaces the cylindrical 
radiation plate 13 with an ellipse cylinder so that clearly from drawing — the big change in a VSWR 
property — there is nothing — therefore, the curve of the radiation plate 13 — axial ratios L1/L2 
About 0.5-1.5 It is shown in the range not only a cylinder but that an ellipse cylinder is sufficient. 
This is applied also to all the following examples, and applied to all of the radiation plates 13a and 
13b. 

[0038] Although the example of drawing 23 -28 showed the case where it curved so that the 
radiation plate 13 may be wound once around a cylinder, may be used as it and both ends may 
contact mostly, you may make it curve so that Clearance d may be formed among both ends at the 
cylinder of a larger diameter than the diameter of the cylinder at that time, as shown in ****** 
drawing 32 less than once. The VSWR property measured about the case where they are the case 
where the diameter D of the cylinder in this case is D= 48mm (d= 1mm of clearances between the 
both ends formed), and D= 6mm (d= 37mm of clearances) is shown in drawing 33 , and point 33B 
shows continuous-line 33A, respectively. The broadband nature of antenna equipment is maintained 
also in this case. Although VSWR will deteriorate if Clearance d becomes large, compared with the 
conventional technique of drawing 3 , the VSWR property is still excellent. 

[0039] drawing 32 — setting — d= 0 — carrying out — the both ends of the radiation plate 1 3 — 
mutual — a half — it is — the case where it attached and carries out — very — only (about 1 mm) 
— detaching — a ratio — the measurement result of the VSWR property at the time of considering 
as contact is shown in broken-line 34A and continuous-line 34B of drawing 34 , respectively. Even if 
the both ends of the curved radiation plate 13 contact so that clearly from this drawing and it does 
not carry out, a VSWR property is hardly influenced, therefore it is not necessary to contact both 
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ends by force. This is applied to all other examples. 

9th example drawing 35 is drawing showing the 9th operation gestalt of this invention, and shows the 
structure of antenna equipment by the perspective view. This antenna equipment to the radiation 
plate 1 3 in the example of drawing 28 made cylindrical For example, it is the case where the same 
notching 41 is formed with drawing 13 having shown, almost — a hemicycleHike conductor — the 
shape of a hemicycle ribbon which formed and obtained the hemicycleHike notching section 41 
mostly to the core of the semicircle of a plate — a conductor — center line Ox which passes a 
plate (refer to drawing 36 D) along the top-most-vertices section of the radii of a semicircle It 
winds around the cylinder used as a bus-bar once, it is made it, and is considering as the radiation 
plate 14. that is, the conductor from the lowest top-most-vertices section 21 of the bottom 
periphery (semicircle arc) of the radiation plate 1 3 which showed this radiation plate 1 4 to drawing 
28 — the circular ribbon configuration where the radiation plate 1 3 was cut from the point which 
separated to a cope plate 50 and the opposite side (namely, on) to those bottom periphery and 
parallel — carrying out — **** — drawing 28 — the same — the lowest top-most-vertices section 
21 of the radii of this radiation plate 14 — approaching — a flat surface — a conductor — the cope 
plate 50 is formed. 

[0040] the top-most-vertices section 21 of the radiation plate 14 — the feeding point — carrying 
out — a flat surface — a conductor — electric power is supplied from the coaxial cable 31 which 
had the through hole 51 formed in the cope plate 50 let it pass, that is, the central conductor of a 
coaxial cable 31 is connected at the feeding point 21 of the radiation plate 14 — having — **** — 
moreover, an envelope — a conductor — a flat surface — a conductor — it connects with the 
cope plate 50. Thus, by forming the notching section 41, space efficiency can be further raised to a 
radiation plate as compared with the 7th which rolled the semicircular conductor plate without 
notching in the shape of a cylinder, or the 8th operation gestalt. Since it is distributed near [ the ] a 
bottom circular periphery, it flows, and antenna current does not flow in the top straight-line side 
and a core, that is, the antenna current of the radiation plate 14 which wound once in the shape of a 
cylinder as mentioned above, and was carried out does not contribute to radiation of an electric 
wave, even if it forms the notching section 41, the actuation as an antenna is not influenced. 
Therefore, as a configuration of the notching section 41, it is good also not only as the shape of a 
hemicycle (in expansion condition) but the shape for example, of a half-ellipse etc. 
[0041] It experimented in order to confirm the engine performance of this antenna equipment. The 
front view of the antenna equipment used for the experiment, a top view, and a right side view are 
shown in drawing 36 A, and 36B and 36C, respectively, and the development view of the radiation 
plate 14 is shown in drawing 36 D. The VSWR property measured by experiment is shown in drawing 
37 A. as antenna equipment — the radiation plate 14 — the conductor of the shape of a radius 
r1=75mm hemicycle — the conductor which formed the notching section 41 of the radius r2=55mm 
semicircle of an appearance and this alignment in the plate — center line Ox which passes a plate 
along the top-most vertices 21 of semicircle radii What carried out [ 1 time ] to the cylinder with a 
diameter of 50mm used as a bus-bar is used, moreover, a flat surface — a conductor — the cope 
plate 50 used 300mmx300mm and a copper plate with a thickness of 0.2mm. electric supply — a flat 
surface — a conductor — it is performed by the electric supply cable 31 which it let pass to the 
through hole 51 formed in the core of a cope plate 50. the central conductor of a coaxial cable 31 is 
connected to the top-most-vertices section 21 of the radiation plate 14 — having — an envelope - 
- a conductor — a flat surface — a conductor — it connects with the cope plate 50. 
[0042] Even if it forms the notching section 41 in a radiation plate as compared with the VSWR 
property ( drawing 30 ) of antenna equipment which shows the acquired VSWR property ( drawing 37 
A) in drawing 29 A without the notching section 41 - 29D, it turns out that broadband nature is 
equivalent to the conventional example. However, 5GHz Although VSWR deteriorates below, if 
compared with the property by the conventional technique of drawing 3 , degradation by the side of 
low-pass is not seen, but its improvement of VSWR by the side of a wide area is remarkable rather. 
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Thus, by forming the notching section 41 in a radiation plate, it becomes possible to build the 
antenna of another configuration into this notching part, and has become antenna equipment which 
was excellent in respect of space efficiency. 

[0043] The area of the hemicycle notching section 41 is changed and the relation between the rate 
of surface ratio of the notching section 41 to the area of the radiation plate 14 in case there is no 
notching section 41, and the worst VSWR in a band of operation is shown in drawing 37 B. When 
VSWR is permitted from this drawing to 2, the notching section 41 can be enlarged to about 50% at 
said rate of area. This is the radius ratios r2/r1 in drawing 36 D. When expressed, it is abbreviation 
r2/r1=0.7, and it is shown that the quite big notching section 41 can be formed. 
10th example drawing 38 is drawing showing the 10th operation gestalt of this invention, and shows 
the structure of antenna equipment by the perspective view. It differs from the 9th operation gestalt 
of drawing 35 in that this antenna equipment equips the notching section 41 of the radiation plate 
14 with the radiating element of a different mold from a hemicycle ribbon-like component, namely, - 

— almost — the conductor of a hemicycle — a plate — the semicircle and this alignment — almost 

— the hemicycleHike notching section 41 — forming — the conductor — center line Ox which 
passes a plate along the top-most-vertices section 21 of radii It winds around the cylinder used as 
a bus-bar once, it is made it, and the radii ribbon-like radiation plate 14 is formed, the top-most- 
vertices section 21 of the radii of the radiation plate 14 — approaching — a flat surface — a 
conductor — a cope plate 50 is formed. A helical antenna 62 is connected to the notching section 
41 of the radiation plate 14. the axial center of a helical antenna 62 — a flat surface — a conductor 

— it is supposed that it is almost perpendicular to a cope plate 50, and it is located in the radii top- 
most-vertices section 21 bottom, a coaxial cable 31 — a flat surface — a conductor — it lets the 
through hole 51 formed in the cope plate 50 pass, and the central conductor of a coaxial cable 31 is 
connected to the top-most-vertices section 21 of a radiating element 14 — having — moreover, an 
envelope — a conductor — a flat surface — a conductor — it connects with a cope plate 50 — 
having — the top-most-vertices section 21 of the radiation plate 14 — the feeding point — 
carrying out — a flat surface — a conductor — electric power is supplied between cope plates 50. 
Electric supply of a helical antenna 62 is performed through the radiation plate 14. With this 
operation gestalt, it has the structure where the antenna of helical structure was built into the 
antenna of the structure shown in drawing 35 as the 2nd antenna. Although the band of the 2nd 
antenna to incorporate is arbitrary, if what has a band of operation in a frequency band lower than 
the lowest resonance frequency of the 1 st antenna especially is chosen, many resonance-ization of 
the antenna equipment of the structure shown in drawing 35 will be attained by incorporating the 
2nd antenna. Lowest resonance frequency can be lowered by choosing the antenna of magnitude 
furthermore settled in the notching section 41 of drawing 38 as the 2nd antenna, without enlarging 
an antenna. 

[0044] Next, it experimented in order to confirm the engine performance of this antenna equipment. 
Drawing 39 A, and 39B and 39C show the front view of the antenna equipment used for the 
experiment, a top view, and a right side view, respectively, and drawing 39 D shows the development 
view of the radiation plate 14. The VSWR property measured by experiment is shown in drawing 40 
and drawing 41 . Here, drawing 41 is 0-1 GHz of frequency bands of the axis of abscissa in drawing 
40 . An axis of abscissa is expanded and shown and it is the measurement data of the same 
antenna, the radiation plate 14 — the conductor of the shape of a hemicycle with a radius of 75mm 

— the conductor which formed the notching section 41 of a semicircle with a radius [ of an 
appearance and this alignment ] of 55mm in the plate — it carries out by coiling once the center 
line which passes a plate along the top-most vertices 21 of semicircle radii around a cylinder with a 
diameter of 50mm used as a bus-bar, and is formed. The helical antenna 62 adjusted so that it might 
operate by 280MHz as the 2nd antenna element was installed in the notching section 41, and the 
end of a helical antenna is connected to the top-most-vertices section 21 of the semicircle of the 
notching section 41 of the radiation plate 14. moreover, a flat surface — a conductor — a cope 
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plate 50 — 0.2mm in 300mmx300mm and thickness The copper plate was used, electric supply — a 
flat surface — a conductor — it is performed by the electric supply cable 31 which it let pass to 
the through hole 51 prepared in the core of a cope plate 50. the central conductor of a coaxial cable 
31 is connected to the top-most-vertices section 21 of the radiation plate 14 — having — an 
envelope — a conductor — a flat surface — a conductor — it connects with the cope plate 50. 
When drawing 40 is compared with drawing 37 A which is the experimental result of the 9th example, 
although a helical antenna 62 is built into the notching section 41, it turns out that the equivalent 
band property is acquired. Moreover, by having incorporated the helical antenna 62 from drawing 41 
shows that at least 280MHz of resonance arises. Many resonance-ization can be attained without 
changing the magnitude of antenna equipment from this measurement result, and it turns out that it 
is possible to lower lowest resonance frequency further. 

[0045] Drawing 42 , and 43 and 44 show the modification of the 1 0th operation gestalt, respectively. 
In these examples, two helical antennas 621, 622 or 2 meander monopoles 611 and 612, and the 
resistance loading monopole 63 are used, respectively as a radiating element included in the 
notching section 41 of the radiation plate 14. As long as the radiating element included in the 
notching section 41 is settled in the notching section 41, the object of other formats is sufficient as 
it. Moreover, although this drawing 42 and 43 show the example which incorporated two radiating 
elements, respectively, there is no limit in this number. Electric supply to the incorporated radiating 
element is performed by connecting the incorporated radiating element with the radiation plate 14. 
[0046] Many resonance-ization will still be attained, if resonance frequency of each antenna is made 
into a different thing when two or more sets are crowded in another radiating element in the 
notching section 41 of the radiation plate 14, as shown in drawing 42 and 43. moreover, the 
semicircle which consists the resonance frequency of a radiation plate 14 using a wideband antenna 
like the resistance loading mold monopole 63 shown in drawing 44 — a conductor — by setting up 
lower than a monopole antenna, lowest resonance frequency can be lowered without enlarging an 
antenna, and the further broadband-ization is attained. As for the radiating element prepared in the 
notching section 41, and the radiation plate 14, resonance frequency, an impedance, etc. are shifted 
by extent in which the antenna actuation does not influence mutually. 
[0047] 

[Effect of the Invention] it stated above — as — the antenna equipment of the 1st viewpoint of this 
invention — a hemicycle-like conductor — space efficiency can be raised by cutting to the 
radiation plate which consists of a plate, and preparing the following, maintaining a broadband 
property. Moreover, many resonance, and the antenna equipment of a broadband or antenna 
equipment with low lowest resonance frequency is more realizable more in the same magnitude as 
conventional antenna equipment including another radiating element in this notching section. 
[0048] According to the 2nd viewpoint of this invention, a hemicycle-like radiation plate winds once 
in the shape of a cylinder, and is carried out, and it becomes it is possible to reduce the maximum 
occupancy width of face, and possible to raise space efficiency further by forming the notching 
section in that hemicycle radiation plate made cylindrical. Moreover, by building into this notching 
section the antenna with which a configuration and a band of operation differ from a hemicycle 
radiation plate, as compared with the conventional antenna, it is small, and a broadband and the 
antenna equipment of many resonance, or antenna equipment with low lowest resonance frequency 
can be realized. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing conventional antenna equipment. 

[Drawing 2] The perspective view showing the example of a configuration which the antenna 

equipment of drawing 1 simplified. 

[Drawing 3] Drawing showing the VSWR property of the antenna equipment shown in drawing 2 . 
[Drawing 4] Drawing showing the configuration of the antenna which performed analysis used as the 
foundation of this invention. 

[Drawing 5] Drawing and B which show the current density distribution on the radiation plate with 

which A was analyzed with the configuration of drawing 4 are drawing showing the VSWR property 

at the time of changing a radiation plate configuration with the configuration of drawing 4 . 

[Drawing 6] The perspective view showing the 1st example of this invention. 

^Drawing 7] Drawing showing one gestalt of the electric supply in drawing 6 . 

"Drawing 8] Drawing showing other gestalten of the electric supply in drawing 6 . 

"Drawing 9] Drawing showing the gestalt of further others of the electric supply in drawing 6 . 

[Drawing 10] For the front view of the antenna equipment of drawing 6 which used A for the 

experiment, and B, a top view and C are a side elevation. 

[Drawing 1 1] Drawing showing the measured VSWR property. 

[Drawing 12] The perspective view showing the 2nd example of this invention. 

"Drawing 13] The perspective view showing the 3rd example of this invention. 

"Drawing 14] Drawing showing the VSWR property of the antenna equipment of drawing 13 . 

[Drawing 1 5] The perspective view showing the 4th example of this invention. 

[Drawing 1 6] The perspective view showing the 5th example of this invention. 

[Drawing 1 7] The perspective view showing the 6th example of this invention. 

^Drawing 18] Drawing showing the VSWR property of the antenna equipment of drawing 17 . 

[Drawing 19] The low frequency field enlarged drawing in drawing 18 . 

"Drawing 20] Drawing showing the modification of the example shown in drawing 16 . 

[Drawing 21] Drawing showing other modifications of the example shown in drawing 1 6 . 

|D rawing 22] Drawing showing the modification of further others of the example shown in drawing 

16 . 

^Drawing 23] The perspective view showing the example of the 6th operation gestalt of this 
invention. 

[Drawing 24] The perspective view showing other examples of the 6th operation gestalt of this 
invention. 

[Drawing 25] The perspective view showing the example of a configuration for the electric supply in 
this invention. 

[Drawing 26] The perspective view showing other examples of a configuration for the electric supply 
in this invention. 
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[Drawing 27] The perspective view showing the example of a configuration of further others for the 
electric supply in this invention. 

[Drawing 28] The perspective view showing the 7th operation gestalt of this invention. 
[Drawing 29] For a top view and C, a right side view and D are [ the front view of the antenna 
equipment which used A for the experiment of the 7th operation gestalt of this invention, and B ] 
the development view of the radiation plate 1 3. 

[Drawing 30] Drawing showing the VSWR property that the antenna equipment of drawing 29 A - 
29D was measured. 

[Drawing 31] Drawing showing the VSWR property at the time of changing the axial length of an 
ellipse cylinder in drawing 28 . 

[Drawing 32] Drawing for explaining spacing of the both ends of the hemicycle radiation plate wound 
around tubed. 

[Drawing 33] Drawing showing the VSWR property at the time of changing the diameter of a cylinder 
of a hemicycle radiation plate, and changing both-ends spacing. 

[Drawing 34] Drawing showing the VSWR property at the time of dissociating with the case where 
the both ends of a hemicycle radiation plate are connected electrically. 

[Drawing 35] Drawing 35 is the perspective view showing the 8th operation gestalt of this invention. 
[Drawing 36] For a top view and C, a right side view and D are [ the front view of the antenna 
equipment which used A for the experiment of the 8th operation gestalt of this invention, and B ] 
the development view of the radiation plate 1 4. 

[Drawing 37] B is drawing in which A shows the VSWR property that the antenna equipment of 
drawing 36 A - 36D was measured, and drawing showing the related example of the notching aspect 
moment and the worst VSWR in a band. 

[Drawing 38] The perspective view showing the 9th operation gestalt of this invention. 
[Drawing 39] For a top view and C, a right side view and D are [ the front view of the antenna 
equipment which used A for the experiment of the 10th operation gestalt, and B ] the development 
view of the radiation plate 14. 

[Drawing 40] Drawing showing the VSWR property that the antenna equipment of drawing 39 A - 
39D was measured. 

[Drawing 41] Drawing which carried out the enlarged display of the low frequency side in drawing 
40 . 

[Drawing 42] Drawing showing the modification of the 10th operation gestalt. 

"Drawing 43] Drawing showing other modifications of the 10th operation gestalt. 

[Drawing 44] Drawing showing the modification of further others of the 10th operation gestalt. 
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